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Just Two Profits~ 


Direct to You—Minus Selling Cost 
Here’s an unusual opportunity for you to test, prove and obtain a typewriter of highest 
quality at a price posslble only thre Gur revolutionised selling plan. 
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Draftsmanship tome 


The employer to-day knows the value of technical 
Knowledge. He surrounds himself with experts—not 
merely good mechanics but technically trained practical 
men, He is ready and willing to pay their price, for he wants expert 
advice and service. Get the facts about the Chicago "Tech" Course 
in Draftsmanship (or any of the other big paying professions listed on 
the coupon). You can master all these courses quickly by spare time 
study at home. Draftsmen earn bigger salaries than ever before, 
because trained men are scarce. Hundreds of big paying jobs waiting 
and not enough experts to go around. 


Constant Demand for Trained Draftsmen 


jent men are needed badly in the drafting departments of big manulacturers, 
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Experts Teach You Their Practical Methods 


The Chicago “Tech” method trains you under experts who ea you for, 
tant positions inthe shortest practicable ime. ‘Vou cam learn exactly the metheads which 
they tein their own practical work. They giv you the taining that ranks you with 
Araltamen' of long experience that is required Of men. who aim to hold executive 
positions. ‘Why be content just to take oners when 
You have it in’ you to Gite orders, once. your training 
Eis You the confidence to asume, charge of the nm 
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set from Chicago “Tech” experts fits you to step right 
St and earn a big salary, 


Choice of 18 Courses That Will 
Increase Your Salary 
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THE NEW YORK 
ELECTRICAL SCHOOL 


40 Went 17th St., New York City 
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© Head ad Shoolders 
above. the Crowd 


T isn't so hard to get there—if you really want to. Most young men 
take things as they come—trust to luck—don't look ahead, During the 
last twelve months 140,000 young men of the other kind put their faith in 
pluck instead of luck and entlled for spare-hour study’ Courses 
COA. Schools, These young men 
are going up and ahead. They are pre- rn 
paring for bigger manhood, more respon- 
ible duties, more congenial and al 
paying work. They are taking advantage | 12% 
Fy ‘the 25 years’ experience of the Y. M. 

C. A. in aiding many, many thousands of 
ambitious young men'to step up. 

Don’t remain “one of the crowd” and | 
be dropped whenever business slackens. Join the | 
Ambitious group. Tn audition to day and evening | i 
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The Hour That Counts! 


‘When you see a man putting in 
his noon hour learning more about 
his work, you see a man who won't 


stay down. He'll never be satis- 
fied until he hits the top. And he'll 
get there! 


In shops, factories, offices, 
stores, in every line of industry, 
‘men are holding splendid positions 
won through spare time study 
with the International Corre- 
spondence Schools. ‘Today they 
are earning four or five times— 
yes, some of them ten times as 
‘much money as when they started. 


Employers everywhere are look- 
ing for men who really want to 
get ahead. If you want to make 
more money, show your employer 
that you're trying to be worth 
more money. 


For 29 years the International Cor- 
respondence Schools have been training 
fren and women right in their own 


More than two million have stepped 
up in Just thia way. More than 130,000 
fare studying now. Can you afford. to 
et another hour pass without making 
yor, mart towart! something beter? 
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TWENTIETH CENTURY 


Book of 


Recipes, Formulas 
and Processes 
ebook of 400 pages isthe, most 
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tise. Hints. Help, Practical. Ideas and 
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10,000 Practical Formulas—The 
Beat Way to Make Everthing 
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An Introduction to 
Technical Electricity 


By S. G. Starling, B.Se A.R. C.Se. 


‘Atboole which seeks to arouse and 
peel sapere Dexia i 
frith the ordinary dry elit 

Serbo eed 
portant cecreal phenomena 


177 pp, 188 illus. Price, $1.40 


Small Motors, Transform- 
ers and Electromagnets 


By H, M. STOLLER, B.E., M.S. 


POPULAR SCIENCE MONTHLY 


225 West 30%h Street, New York City 


Learn Electricity 


Rietes: 


OF 


nd fred 40 ride sins nest 
Sever ieara and theeall ol's wae 


year tip Yo ate 
ata eet 


iH 
if 


: 


Pat 

| 
He Fs 
a a 
Q 

ii 


f 
i 


it ales gt 


RS, 


ES, Rat ema 


‘STANTEN be Qock_20, Gaurd Aner 


‘WADING AND SOLDERING 
PA ee eee 
ge eguenaeg sitar ae 


Fat 


oof Sue SS ene eee 


Is Popular Science Monthly 
on Your List? 


If s0, it's a ten to one shot that 
you'll keep it there. If not, 
you'd better get in with the suc. 
cessful advertisers represented 
in these pages and learn by 
‘actual contact that Popular 

“ence Monthly's readers are 
BUYERS. 


W. M. Mahler, who has used the maga 
zine continuously for over five Years 


"Your readers ore mot only readers, 
but BUYERS a3 well.” 


Lee Mountain, consistent advertiser 
writen: 
“"Pepalr Science Monthly a a clase 
"Reda amy open, rons 
TREK among the best." Rope tobe sith 
ou for many years to coma” 


And W. S. Wear, who never misses an 
ve 


If YOU are making up your fall 
schedule now, put Popular 
Science Monthly on and keep 
busy. Once it’s on, it'll stay 
‘on and we'll all be happy. 


Classified Advertising Manager 
POPULAR SCIENCE MONTHLY, 
est 3th Steet, 
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New Secret in Jujitsu 
Makes You Master oy Men 


A Score of Secret Grips Never Before Published 
Now Clearly Revealed by Capt. Smith 


‘OU are more than able to take care of 
yourrell if you know Jujitsu. In any 
emergency you become a” panther-like 
fighting machine that is best eft alone. 
it you are strong you are able to use 
your Strength to better advantage. 

Tf you are weak physically. you may 
overcome a giant who knows how to use 
his muscleso 

"A woman equipped with this science is 
no longerat the merey ofa ruffian or bully, 
but ieable to defend herself effectively and 

‘able to retain her presence of mind 
Jujitau teaches you how to uilize 100 
pervcent of your strength and put your 
om cent of hie 


stronger men than yourself 


What Would 


that two people practising together run 
‘no risk of injuring themselves. 


253 Photographs 


illustrated by 255 poi 
rtphe ‘contained in wver’ iateeting 
Eooks: ‘It's the most recent and: the 
mon compte ae pth 
to Julies ever published inthis county 
Eade iMaptrated by sever actual 
photographs and these are 80 clear that 
dayronecan do the ck aici en 
photon are ight on the same 
so that the eye learns from the ilustiae 
tions just waxt to-do and how to do i 
"Thirrmakes it all'amasingly 
Simple and eas 
Capaain Smith 
right'at the start 
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‘Japanese teachers do not 
ES | ch the underlying secret of 
fujitsu when explaining a 
throw or trick. They teach 


the use of arms, legs, hips 
and shoulders but donot 


fa student of J 
the science, - Ju 
done with the strength of 
the arm and leg and itis be- 
cause of the failure to grasp 
the underlying principle that 
it takes so Jong to master 
the art. 


Reveals the Secrets 
of Jujitsu 


you 


ructor of Juj 
United States Army, reveals 
for the first time the under- 
is remarkable science. 


Iying secrets of 

housands of Ww 
learn the art ‘of Jujitsu. but Captain 
Smith has the reputation in Japan of 
being the only foreigner to really master 
its mysteries. In 1916 he won the 
Bele'—a mark of great dis 

lable evidence of 


the only citizen of the United 


States with the right to wear it. Thus the 
elusive eecrets which Captain Smith dis- 
covered only after ten years of constant 


effort in Japan are imparted to you during 
{your first ten minutes study of his course. 
Any man, woman or child can easily and 
quickly become expert in Jujitsu by this 
new method. All the holds, breaks, 
tricks and secret 

holds ined and fully illus- 
trated in this wonderful new course. Yet 
the course is taught in such a manner 
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Captain Smith tells 
‘you just what to do to, 
free “yourself 

the sceret 
‘methods and also other 
means which you can 
tise in ease of need. 


Don’t send a single penny 
Merely mail the coupon and 
the complete course will be 
sent at once all charges pre- 


instantly 
He gives 
fair 


theo hin 
ou are. as pleased ts 
Know you wit Ler send nly $3"tn fal 
payment. Mail Coupon To-tays 


Stahara Publishing Company, 
185 Exchange Bldg., Columbus, Ga. 
Free Exami ation Coupon 


‘company, 


Paeae end me Captain Sit's compete couree 
1 gTicees banks essai so hanged ose ot 


| Se Secreta of Jie” = thin aya ater fe 


[eee ate 


Popular Science Monthly 


elite San ena, 


ss eine 6 acy antl won oe The 


SE [PHOTOGRAPHY AND SUPPLIES Se es 
Dea | SEAR ati, Rab art e 
peg YRN Ieee ot lsat | RPE, Mone eee a 


feat Woon, MMM SS Pete 


"Teed bee Set "Cre re 


INGER PRINTING 


SS 
ee er 
Le Se oe 


YOR MEN AND WOMEN 


7 


REAL ESTATI—YARM. LANDS 


eR Lacey hee asa tat 
soar rae 


Paling a 


Arcretecd terse’ 


= ad 


ar degen lane eS 
Be Ae, ersten = 


asses 


em 
| Eases 


%, Mints Ae 


Pam mie 


2 ee 


Poneto 


Muchttery Beviees “ventions denies 
 Kapetonestal Wier"s" nel" Ware "Madison, 


Aa era 
=. eieae 


August, 1921 


PATENT ATTORNEYS 


are 


nae 
caer gees 
sae pes 


eer 


oe era ere tol 


2 Se 


aS ees 


es Be ie eae eo 
oS SSE | See 
a ed = 

ao Beer 


om 


ge Bun. ‘in Biase rt 


TVETQN Ny, nas 


ee 


ihe Vas le, 


Ih 


hh 


i 


ie 


tat 


>. 


Worth$10,000 
aYear and 
Didnt Know It 


‘nis 


Warren Hartle Necer Thought He, 
fon 
ai 


F 


OR ten years he wor 
‘Mail Service, pay 
to $1,000 a year 


ifn there fs Charles 
rat, Lowa bout his ob 
Tid ote month, 

Why Don’t You Get Into the Big 

Money Field? 

rite, Mr, Camptell nd 

icamen no They 

ead 


We Train You and Help You Land 


‘The National Salesmen’s Training Association 
{gan organieation of top-notch Salermen and 


ETO 
Soe aes 


herman 


nmi am ag is 
ais 


Fit ees Sate siereer toa 
eae ‘of belping men to big positions in the great eld 
Scoe See Veet aces oe 
fhe aie eling te Rr hls 
ever he ground up—in your spare time-with 
ine ath sg greet 
in adaition the N,v @ TA waintalos « Free 
Paes e atioans 


ie 


‘Send for Free Book on Salesmanship Now 
alae ene Ceige! an prove a you faa 


ioe chine 


Sosa enitan ae ena 


moans 


or. 


n 


Quick- Action Adecrtisements continued from page U1 


So a a 
Saeco 


Popular Science Monthly 
mee wanreD 


ee SS 


i 


i He 


i 


i 
i 
ei 


4 


eons. Seausictaret. 4200 8. th Se 


Sao, 
“tia's Mandl Cavour tadaus 


Fg Weideaiaeta 


Be 1 per 


= 
— 


Bec 


Teh Feed 


Siete tower dpe Sr 


er = i 
a ec a 
; eee Brie eee ce 
Hee titans ES decree 
ee 
pee ees Nene, Coes | a ae 
jerrtamenarmeacs treme | Hat ee ate eae 
i Oe | 
Se Ta Rear | Ge are eee 


fiettt 


a sae 
Shah omc 


Dona Tom Bee SE, SS 
contin ar 

ia SST TH 
eed Pee hd 


fag 


ia 


DOSINESS OProRTUNTTIES 


Bese eescer 

ESS 
Saree EE Seer 
sore eae Sane ees 
ee ; ees 
een, ie Fe Sear 


August, 1921 


ost, ERs 8 a sete ser 


Bees Soo 
Satie 


Pita Pee bee ber 


et a 


io 
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Aches, Pains 


As Well as the 
Cause of Sickness 


Apply thousands of volts 
‘of painless, harmal 

frequency’ electricity without 
the slightest shock or unpl 
ant feeling. just an 

of well-being. Ac 

soreness, 


You may now do this at home with a 


ailments. 


Liberal Trial Plan 


a une at home, wha 
‘Viet Rays Send 


Drive Out 54 


Health-promot~ 
ing forces of High 
Frequency electric 
ity, the Violet Ray 
has accomplished 

truly wonderful results 
for others. Learn what 
it can do for you, 


Renutife 


VIOLET RAY HIGH FREQUENCY 
Generator 


socket into, thie 


‘Neting Bldg. W 


VIOLET RAY BOOK 
TELLS how the Violet 
Ray is used for more 
than 100 different 
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Reach the Ports of the World 


THIS work has been done with an intimate knowledge of the 
present needs of American exporters and importers and, most 
important, with vision of our future needs 
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cr tp tack to the poakion’ of 1916, Winn forigreweed sipping 
Der cent of our lnsines 
“The American owned and offcered merchant marine of freighters, 
MnGecue pascemger ships ollerscoey accommodation for commerte 


New Combination Speedy Passenger and Freight 
Ships are Available for Your Ocean Voyages 


Boctoane and Lenton Fram Mew Vere — Momctha, Va 
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FOR SAILINGS OF FREIGHT SHIPS TO ALL PARTS OF THE WORLD WRITE DIVISION OF OPERATIONS, 
‘TRAFFIC DEPARTMENT, U. S. SHIPPING BOARD EMERGENCY FLEET CORPORATION, WASHINGTON, D.C. 
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Complete House Delivered by Truck for $1500 
A project to break the housing deadlock 


/ 


RE you to-day, like 
millions of other 
Americans, long- 

ing for a home of your 
own? Are prohibitive 
building costs keeping 
you m slave to your land- 
lord and to an excessive 
monthly rent? Appr 
imately 7,000,000 fam- 
ilies in this country own 
their own homes. It is 
estimated that, out of a 
total of 28,000,000 fa 
ities in the country, at 
least another 7,000,000 
hope to own & house 
when building conditions 
permit. ‘There are about 
1 million marriages per- 
formed annually in the 
United States. With an 
already existing shortage 
of some 1,500,000 homes, 
where are the dwellings 
for these new families to 
come from? 


Relief at Hand? 


I believe that partial 
relief can be brought at 
‘once to many of you who 
are suffering from these 
conditions, by factory 
production of complete, 
low-cost conerete homes, 
to be delivered to you by 
motor-truck, 

Our shoes, watches, 
toothbrushes, hammers, 
hats, saws—all are fac- 
tory-made, all made by 
machinery. By quan- 
tity production the cost 


‘y your building-plot now, while 
valugs are low, telephone for a $1500 house, 
Gnd|move into your own home next day!” 
is is the advice of Simon Lake, distin- 
uished engineer and inventor of submarines. 
nde has backed up his advice by the actu 
production, in a factory at eport, Con- 
necticut, of concrete houses to be delivered 
complete to the purchaser by motor-truck. 

‘Ten factories of this kind in various parts of 
the country, each making motor-truck deliveries 
in an area of 7500 square miles, could produce 
125,000 houses a year. 

‘The Popular Science Monthly is planning to 
publish In-an early issue a” supplementary 
Article covering other remarkable types of com- 
plete factory-built houses now in the market. 


isd to a fraction 
‘of the cost of the hand~ 
made product. Imagine 
what you would have to 
pay for a handmade 
toothbrush! Perhaps 
the contrast is the great 
est in the case of pins, 
Before the introduction 
of machinery. a single 
‘workman unaided could 
make only a few ‘pins a 
day; the daily product 
of & workman is now 
about 15,000,000 pins a 
day, complete and stuck 
in papers. 


Our Ancient Methods 


But in building houses 
the process we use is 
that of the times of 
Julius Caesar and of 
William the Conqueror. 
Each house is built sepa 
rately, just as formerly 
each pin was manufac 
tured separately. 
Logically our vitally 
needed new hom 
should come from the 
same place as shoes and 
stockings and chinaware 
and linens and canned 
yoods—from factories. 
Such a factory is in 
operation to-day near 
Bridgeport, Connecticut. 
It is planned to erect 
others in seven or eight 
strategic points through- 
out the country. Of 
‘course these plants alone 
ould not be able to 


solve the housing shortage. But, 
working at capacity, they might alle- 
vvinte much of it. 

"These factories will make perma- 
nent, damp-proof, vermin-proof, very 
nearly heat-proof and cold-proof 
houses, constructed of monolithic re- 
inforeed concrete. ‘They are factory- 
made, with all that this means in 
economy and speed; yet they can be 
adapted to your ‘individual taste, 
‘These houses, which will be delivered 
to your door by motor-truck, are so 
cheap that any man with moderate 
weekly income ought to be able to 
finance the purchase of one. 


What You Can Get for $1500 


For instance, our unit home costs 
$1500. It contains a combination 
living- and dining-room 12 by 12 feet; 
akitehen 8 by 5 feet; a bedroom 12 by 
S feet; a bath 5 by 4 feet; and a sun- 
parlor, closets, and dressing-rooms as 
well. 

In these homes we are introducing 
three absolutely new features: 

First—A radical innovation in the 
‘manufacture of homes. 

Second—An ingenious means of 
delivering them. 

‘Third—A unique design for them. 

‘The houses are constructed 
of the commonest of materials, 
sand and gravel, east over gal- 
‘yanized steel reinforcements. 
‘The materials are brought into 
tthe plant on railroad ears and 
are then lifted by a grab- 
bucket into two huge hoppers, 
placed upon an enormous mov- 
able crane, which is the most 
important piece of apparatus 
in the plant. ‘The eement is 
mixed and then flows into the 
forms. There are two strong 
forms made up of heavy steel 
girders and timbers to resist 
the pressure due to the weight 
of the semi-liquid concrete. 
‘Within these are placed sheet- 
iron cores internally braced to 


resist pressure. These cores render the 
walls of the new house hollow. The 
concrete fills all spaces between the 
cores and the outer forms. Hollow 
walls mean a house cool in summer and 
‘warm in winter. 

Since the house is poured in one 
solid concrete unit, it is virtually in- 
destructible. Before the cores are 
placed in position they are put through 
a bath of asphalt, and a coating about 
one eighth of an’inch thick forms on 
them. 

This serves s double purpose: 
first, it makes a coating on the inner 
lining of the walls and results in this 
concrete house being water-proof and 
damp-proof. Second, after the con- 
crete gets its initial “set,” air heated 
to 180 degrees is circulated through 
the cores, and this, melting the asphalt 
that remains on them, facilitates their 
withdrawal. Usually’this would be a 
matter of days, but the warm air sent 
through the cores completes this proc- 
ess within three hours. 

‘The crane then lifts the house and 
deposits it in another part of the yard, 
where it stands for two weeks to per- 
mit the cement to harden. The house, 
or house-unit, is then ready for deliv- 
ery; for in the meantime the roof, the 

the electric wiring, ‘and 


‘This fve-coom bungalow was made in a factory. 
1's a ooe-unit howe and contains a combing. 
tion living. and dining-room, a kitchen, a bed- 
Tom, ath, sunparir, closets, and dreseng- 
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u ptkrigf tttings have been 
add 

BY bof Ro veep these homes 

fro bearing the stamp  “factory- 


made"—from being 2s much alike as 
peas in a pod? The exterior of the 
building may be altered in any way to 
suit the owner, Frieses and frescoes 
may be added; roofs can be varied in 

any different ways. Tile or shingle 

ay be superimposed upon the slab of 
reinforced concrete that is the real 
roof and that will never leak or decay. 
While the conerete is still moist, paint 
or liquid dyes will be sprayed upon it 
—any shade you desire—and a century 
from now the color will he as clear and 
fresh as when the house is delivered to 
you, 

To deliver these houres I have de 
signed a specially constructed ten- 
wheel steel truck with a low hung 
steel drop frame on which a house ean 
be placed and delivered within a fifty- 
mile radius of the plant. A house ean 
actually be put in place and made 


ready for occupancy on the very even 
ing of the day on which it leaves the 
plant. 


The Second Story Is Delivered First! 


A cellar is not essential for these 
houses. The floors are cold-proof and 
damp-proof. Coal may be kept in a 
utility building at the side or in a 
special bin concealed on the roof, from 
which it may be let down to the stove 
by turning alever. ‘The house may be 
placed either on a cellar, on piers, o on 
‘a solid wall. So it is a comparatively 
simple matter, with the aid of the 
elevating apparatus carried by each 
truck, to put the house into its proper 
position, 

‘When the residence is to be of two 
stories, the second story is delivered 
first, elevated to the proper height, 
and’ then propped in position on 
special struts until the first-story 
unit is brought, when the second story 
is lowered upon it. 

Robert C. Lafferty, the originator 
of these houses, started with the idea 
‘that in the ordinary house there is too 

much waste space. ‘The din- 
ing-room is used only a few 
hours aday; the bedrooms are 


Accordingly, he had 
designed a home unit measur- 
ing only 28 feet 6 inches by 
12 feet 6 inches, in which every 
cubic foot does duty for the 
greater part of the twenty- 
four hours. 

In the daytime our house 
unit is a bungalow with a 
living-room, glassed-in_ eun- 
porch, a kitchen equipped 
with twentieth-century labor- 
saving devices, a den where a 
man can be alone with his pipe 
and a book, and two dressing- 
rooms with plenty of space for 


gen, 12RE 


cchiffonnier, dressing-ta- 
ble, ete. 

When mealtime comes 
‘the housewife detaches a 
mirror from the living- 
room wall. This lets 
down and forms a com- 
fortable dining-room ta~ 
ble for six. A revolving 
service connects the ta- 
ble with the kitchen and 
brings dinner to the 


ba 


‘a flost of 40 cents 

frame house 
up to 40-€ents for one 
of stone and wood. But 
these houses will last 
forever, with almost no 
upkeep expense. I be- 
lieve that this new house- 
building: method is the 
method of today and of 
the future, and that, just 
as the great majority of 


Facts about the Unit House 


‘THE single-unit house may be placed on 
six concrete piers. The specially treated 
hollow concrete floor obviates the necessity of 
any further protection from dampness. 
The new concrete house is fireproof and 
sunproof. No repainting is required. 
Some of the furniture is built in and this 


beset wie ees peat reduces the furniture bill. ot pee wie ei apes 
inished, it takes the article go to a shoe-store 
‘empty dishes back to the ce Babess ts warts 10, thie wheter ene coo) for their shoes and toa 
cranky Gahen hack woe the summer. Its hollow-wall construction eee aoe 


makes it like a vacuum bottle. 

A small efficient heating-plant is supplied 
with coal from a small coalbin that may be 
filled from the roof. The coal feeds down by 
gravity. 

A turntable is used to serve the dining- 
room table direct from the kitchen. 


aps. back into place 
id you have a living- 
room again, 


Where the Beds Go in 
the Daytime 


‘When it is time to re- 


for their shirts, more and 
more families’ will want 
the economy and beauty 
‘that come with homes 
exactly and scientifically 
constructed under con- 
ditions that make it 
possible to give maxi- 


tire, a touch on a small mum value for the dollar, 
Tope pulley thi gs LY 

beside the window of the | Saved—§4200 on One 
den brings down a bed ‘Hae Alora 


from u paneled space in | 
the ceiling. On the sun- 
porch is a similar bed. 
‘Tho base cost of one 
unit such as I have 
described is $1500, This 
includes delivery, th 
kitchen sink and 
necessary plumbing, lin- 
oleum, ete., beds "and 


Only recently a man 
came to us with a build- 
‘er's bid of $10,500 for a 
frame house; we ar 
ranged 4 better, perm: 
nent home for him at a 
cost of but $6300, The 
method can also be used 
for the construction of 


[At the left and above are shown two-unit bunga- 
jows that are virtually the same as to the nur 


fixtures, but not etrsaae ta tear artarmnned eg arenas two-family homes, ap: 
the bathroom fixtures oF | the availabe lot space. At the right Is a Uaree: ment-houses apd fn 
the plumbing that goes 7 unit house with a garden space in the center tories. 


with them. As orna- 


‘More and more Tam 
mental roofs or other extras are 


making an ample home for a family of convinced that I spoke the truth 


added, naturally the 

‘Two or more uni 
{in conjunetion where a larger house ix 
required. Thus two units, divided 
into wix rooms, cost $3000; three units, 


moderate means, cost $4500, and six 
units, composing a larger ‘dwelling 
with many luxuries, $6000. 

‘The cost of these houses is about 
50 cents a cubic foot, as compared 


when, while our plans were getting 
under way, I wrote to Mr. Lafferty: 
“Tam beginning to think we really 
have introduced something new into 
the art of building construction.” 


Giving the Times Building » sponge bath. 
‘The walls of the building were painted 
with ‘an acid solution, after which they 
were sponged with clean water 


Spring-Cleaning a Skyscraper 


MFTEEN years ago the creamy 

white torra-cotta walls of the 
iofty ‘Times Building in New York 
city were new and clean, Gradually 
they became gray and dull, and in the 
spring of this year it was decided to 
have them cleaned at a cosg of about 
six thousand dollars. It tfok twelve 
men two months to do the 
scaffolds were required, 


get rid of the 
fof grime? They made use 
‘an acid solution prepared espe- 
ly by the manufacturers of the 
thrra cotta in the walls, 

‘The solution is applied by means 
of a painter's brush, A few minutes 
later it is sponged of with clean 
rinsing water. So small an amount 
of liquid is necessary in this process 
that it was not found necessary to 
erect an overhead canopy to protect 
pedestrians on the sidewalk below. 

‘New York has more than eighty 
buildings of twenty or more stories. 
From an architectural stand 
they are the most beautiful build- 
ings of their kind in the world, 
and it is the pride of the city 
that they should be kept white and 

lean. 


HE idea of driving a boat 

with an air-propeller is 
not new by any means, but 
this particular boat illustrated 
below has many original 
features that make it stand 
out from any of the other 
boats that have been de- 
veloped along these J 


‘The weight 9 UP] 
works is supp oO 
special metal 

The displacemfat of tpese 
‘is amply gifficiey 
not only fthe it of the 
engine, byt it will also carry 


Popular Sciéncé Honinty 


Sixty Miles an Hour in a “Wind-Boat” 


and the propeller is connected directly 
with the crankshaft. ‘This is the really 
unique feature about the boat as it is 
the first time it has been done on 
boats of this kind. The propeller is 


‘with the crankshaft 


while the eraft is running at high 
speed. 

‘Mr. Allen H. Loughead, of Santa 
Barbara, California, who ‘owns this 
“wind-boat,” claims 
that it can attain a 
speed of sixty miles an 
hour. 


2 foernaiona it erter 


‘Though the idea of an air-propeller on a boat is not 


new, this wind-boat has many original features 


Stenches to Warn Miners of Danger 


OST signaling devices appeal 


the eye or to thaeay afd 
principal means of sexfii 
from the surface dhwn'to ¢ 


a metal-mine hs 


‘electric ones or lamps, 
Interrupting the flow of 
air, or introducing water 
ressed-air lines. 

vestigations of the Bureau 
in cooperation with several 
large metal-mining companies have 
demonstrated that warnings which are 
perceived by the miners through the 
sense of smell are easy to install and 
are on the whole as effective as any 
other aystem that has heretofore been 


Briefly, the odor aystem of warning 
‘consists of injecting from 
‘one half to one pint of a 
very strong-smelling 
liquid (preferably one 
with a vile odor) into the 
main compressed-air line 
at the surface. ‘The air 
eurrent quickly vapor- 
izes the stench liquid and 
carries it to all parts of 
the mine where com- 
pressed air is used. ‘Thus 
‘miners in working places 
operating air drills re- 
ceive a positive warning 
to come to the surface 
within a few minutes 
after the stench has been 
introduced at the mine- 
or pit-mouth, 
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Harness the Streams and Make ia Do the Work 


OES a stream flow through 

the corner of your farm? 
If so, get busy at once and put it 
in harness, for it represents 
horsepower going to waste. Its 
energy, created by the same 
force of gravity that moves the 
current, will provide electric 
lights, or it will furnish the elec 
tricity for storage batteries; or it 
will pump water into irrigation 
ditches. 

‘The cheapest machine yet de- 
vised for raising water from a 
river to any desired level is an 
invention of F. L. Gilman, of 
Los Angeles. It is practically a 
power plant operated by the 
current of the stream from which 
the water is taken, The model 
recently demonstrated before the 
local Chamber of Commerce 
forces eighty gallons 3 minute 
through a three-inch pjbe to a height 


quired to control it, not even a 
caretaker to see that it does its 
work, 

‘However, a channel with 
some protecting wall must be 
made to obviate the catching of 
drift. This could be easily done, 
and there is absolutely no ex- 
pense connected with the operat- 
ing of the simple motor. Until 
the river runs dry or its paddles 
‘wear out, the harrow-shaped ma- 
chine will continue to pump day 
and night for the thrifty raneher 
and his thirsty acres, thereby 
saving much labor, 


increased by increasing the 
the machine or by placing 


verves itself an ordinary pumping plant, and once 
the side of installed no further attention is 
motion continuously and of indefinite needed; no expensive engineer is re- 


Filtering Noises Out of Radio 
It is done by the use of static eliminators 


or by means the smaller eylinder in or out of the 
2 the end larger one until the space encompassed 
by the two is in resonance with the 

sound coming from the telephone re~ 
ceiver, any acoustic wave length may 
apparatus, producing ugly noi be found. Obviously the chamber will 
make  long-distany . By not be in tune with more than one 
almost, impossible. signal at a time, any more than 


Static eliminators, which are two similar organ pipes would 
reported to he doing marvelous produce different notes. This 
work, have been developed at oes not hold true when the sig- 
some’ of the transatlantic sta- nals from two or more stations 
tions, but they require vast 2” are of the same resultant tone, 
areas and expenditures for their though such a condition is 
erection. For this reason ordi almost unknown. 
nary land oF ship stations ean The sound produced by static 
not use them, is of a comparatively low value, 

‘The device here illustrated Whereas the modern radio trans. 
offers a means of eliminating miter produces a musical note 

at the receiving station, This 
at the same time. difference in tonal quality is 
acoustic tone-filter. Tt will be taken advantage of in eliminat- 
seen that there is a telephone ing the static. 
receiver attached to the larger ‘With loud signals, it has been 
of two brast tubes constructed observed that the resonant 
20 that one fits concentrically action of the acoustic chamber 
within the other. The signals upon the diaphragm of the 
Inte the tonecchember formed inte Sgnal intent. With wen ge 

to the tone-chamber form intensity. Wit 

by the two cylinders. The See Sanecs cosas tee nals a decrease of intensity up to 
filtered sounds are carried to id telephone messages 80 per cent has been observed. 


» 
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How the German Cables Were “i tl 


A war measure establishes a - 
‘ By P. J. Risdon 4 
bas gh cll 


HORTLY after the declaration of 
war, all German telegraph eables 
were cut. 

Mr. C, H. Gray conceived the idea 
of utilizing these cables, and, on behalf 
of the French government, undertook 
the operation of converting them. 
‘The success of the operations was 
of immense importance, praviog that 

‘overy in good condition and 
sieving a depo Sabin i Sree: 
ticat 

One of the German cables was 3905 
miles long, in two sections, one from 
Emden to Teneriffe and from Ten- 
rifle to Monrovia, West Africa. 


The Task Was Begun in 1915 


The cable steamship Dacia left 
London in August, 1915. ‘The eable 
was picked up at a depth of two and 
fone quarter miles by means of a special 
wrapnel, and hauled to the surface. 
‘On September 11 it was cut in shallow 
water off Brest, the southern end was 
buoyed, and 150 miles were recovered 

‘One end of this 
recovered was landed at Brest, 
and nearly all was relaid, and the 
other end spliced to the buoyed end 
off Brest. ‘The German cable was 
under cables belonging to the Allies, 
which necessitated cutting and grap- 


‘From Teneriffe the German cable 
was again grappled in deep water and 
lifted, and a length of 334 miles was re~ 
covered, of which 328 miles was relaic 
and spliced to the buoyed end off 
Casablanca, This completed the con- 
version of the first section, and thus 
within four months of beginning work 
1400 miles of cable between Brest and 
Casablanca were at the French govern- 
ment’s disposal, less than 500 miles 
of the cable having been picked up 
and relaid. 


How the Cable Was Located 


The second section from Teneriffe 
to Monrovia was a task of greater 
magnitude, because a greater length 
had to be picked up and relaid in 
‘a depth averaging two and one half 
miles, much farther from its original 
position. A second length was laid 
out from Casablanca, South of 
‘Teneriffe the cable was cut and 
recovered shoreward. This was landed 
and laid out from Dakar, and buoyed. 
South of Dakar the German cable 
was cut again in deep water, and 115 
miles to northward was recovered and 
relaid to the buoyed end off Dakar, 
‘The cable was then cut off Monrovia, 
and picking up was continued in deep 
water until 673 miles of good eablo 
hhad been recovered, of which 601 


ing itagain, Aheavy cable was then Sa 
Faid'out from Casablanca and buoyed. Beat ete ee miles was spliced into the cable off 
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SECURING ENDS) 
| [OF x BROKEN CABLE] 
ines 


‘Teneriffe and relaid to the buoyed end 
off Casablanca, a distance of from 
1400 to 2000 ‘miles away from its 
previous position. 

‘The cable was found oy grappling 
for it at right angles to its length, 
using about one third more rope than 
the depth of the water. A good 
portion lay at a depth of two and one 
half miles, and to have attempted to 
lift it on the bight would almost cer- 
tainly have resulted in straining it to 
breaking-point. "To overcome this dif- 
ficulty, a special form of grapnel was 


eee ee hig in the eableship Dacia, which was outfitted during the war for the work of retriev- 
ing German ‘eep-vea cables ‘and of rearranging them for use by the French government 


used, by means of which, when the 
cable had been found, it was cut on 
one side and the other end was secured 
and raised to the surface. 

‘Owing to the fact that the original 
cable in this vicinity had been eut at 
the outbreak of war, it had to be grap- 
pled for again in deep water when the 
ship had picked it up to the point of 
severance. 

‘The magnitude of the task under 
war conditions can searcely be over- 
rated. Imagine fishing in the night 
for a cable lying two and one half 


miles deep in the sea, cutting it at 
that depth, hauling the end up, and 
splicing and relaying in new position 
knowing that submarines were always 
near and the ship liable to attack, 

In little more than two years the 
Dacia's work was completed, and 
almost immediately afterward her 
armed escort was torpedoed and the 
Dacia sunk by a submarin 

Mr. Gray's pereistence and success 
‘were appreciated by the French govern- 
‘ment, who conferred upon him theCross 
of Chevalier of the Legion of Honor. 


=—> 


after the work of reclaiming the German 
fd, the ends were respliced by the method 


a 


‘then it was used by the Allies 


Fopwar science sonny 


Protect Young Chicks from Rats 


“TBE tcleseoping etal chicken-coop and wire feeding- 
pen shown below were devised to keep out rats and 
other enemies. While the coop and feeder are separate 
units, they may be connected to provide a runway six feet 


a. ventila 

the coop 
The fe 

bottomless wire 


With this instrument the pupil can observe his own vocal 
cords, while the teacher is able to check his observations 


You Can Watch 


it works in 
variety of 
by phonetics. 


study the\human vAce ina scientific 
way by means of a beam of light, pro- 
jected from an outside mirror. A de- 
cided, advance was made by Harold 
Hays’ pharyngoscope, an apparatus 
comprising a narrow tube with a 
minute inside lamp, with which nearly 
all vocal processes ean be studied. 

‘The autophonoscope, designed by 

Professor Panconcelli-Calzia, director 
of the Hamburg Phonetic Laboratory, 
is a new scientific instrument for the 
study of the human voice. 
Tt comprises a tube the end 
‘of which is introduced into 
the mouth. The opposite 
end is intended for the ex- 
perimenter, while the person 
experimented on (or the 
pupil receiving a lesson in 
phoneties) sees his own vocal 
organ in the branch-tube. 
The center tube contains 
half-transparent mirror. The 
wstrument also comprises a 
lamp and sometimes a lens 
system. 

‘The following are some of 
the phonetic processes dem- 
onstrated by means of this 
apparatus : normal breath- 
ing, noiseless and noisy in- 
spiration, violent expiration, 
coughing, clearing one’s 
throat, swallowing, and the 
action of the voeal cords with 
all varieties of articulation. 


fest importance not 
jut to the singing- 
fem, and the student of 
‘oder phonetic methods. 
itution of 


the organ, the 


The Sun Does the Fami 


red and wood 


‘That being so, why 
heat take the place of 
Dozens of infentor 
themselves that 
the famous Captafh E: 
of the Monitor.) H 
$150,000, and 1) 
although’ the sun's heat costs nothin 
‘a sun-heated boiler is so expensive that 
it is cheaper in the end to use old- 


heating two ovens built in the side of the reservoir 


Tong. 

‘The coop is madg of galvar 
small traveling-bi ire 
inside th Whelt 


ie 
qj ter gid 


nt 


jing-pay{ is for the small chicks and consists of a 


with metal ends and doors, 


Te runway at the left of tis telescoping 
thicken-coop admits chicks, but Iv not 
inrae enouth forthe ben 


ly Cooking 


Dr. C. 


attacked this problem, 
purely experimental way, 
that the day when the 
take the place of coal is still 


apparatus we find the usual 


parabolic mirror that focuses the sun's 
thin case 
Dr. 


rays on a boiler—in 
blackened tube filled with oil, 
Abbot uses oil because it bo 
400° F. Water boils at 212! 
the oil absorbs more heat 
‘The oil flows into the tube 
from an overhead reservoir 
and then back into the reser 
voir in a continuous stream, 
The oil transfers its heat to 
two cooking-ovens. A few 
hours of sunshine are suffi- 
cient to heat the oil to such a 
temperature that cooking can 
be done all day, It does not 
matter if the morning is 
sunny and the afternoon 
cloudy. The ovens will still 
hhe hot enough for any puit 
pose except frying. 
in moves slowly 


the mirror 
must follow it, so that the 
rays will always be concen- 


trated on the tube. This is 
accomplished by means of 
clockwork. 

Dr. Abbot did all his cook- 
ing last summer with this 
solar kitehen stove. 
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How X-Rays Make Life 
Safe for the Bomb Squad 


thie young, 
Why was this « "aux thoes of 


icin” package? "We 
Son know. Bert 
ent had 
fmexmy, oF had’ been 
setting threatening 
term Anyway, he 
decided t0"and" out 
‘what ae inside with 
Dut taking any rik 


Smuggling, He decited 
to take thelr picture— 
the only other: way to 
sertie the question 
have ‘beet t0 
estoy the shoes 


Raising Wrecked Ships on Cushions of Air 


EARLY two years ago the gov- about thirty-five feet of water, so close _ bones of a fine four-masted schooner— 

ernment dredge Florida was inshore that she is in the line of the all that remains of the work-boat em- 
caught in a storm off Anastasia island breakers. This and a sweeping, oily ployed in the last salvaging effort. 

near St. Augustine, land-swell keeps the surface in'con- A salvaging expedition arrived in 


the wreck as a protection 
to coastwise navigators. 
She too was caught in a 


wrecked, the master stant agitation. Below a St. Augustine recently on the steam- 
the erew losing their lives, Shortly dertow surges, making it difficult for ship Blue Point, employing new prin. 
afterward the U. 8, S. Isis, in the divers to work. Storms are frequent, ciples. ‘These include a ‘mechanical 
service of the Geodetic Survey, was near, by on Grescent beach lie the whieh, guided by an electrical 
sent to the scene to chart control-bourd on the work- 

boat above, burrows under 


the wreck, performing 
many functions hitherto 


storm, which swept her possible only to the human 
on to. the submerged diver; and the resilient 
tower of the dredge. Her Napsible pontoon, which 
hhull was punctured. The ~bles a great football 
ferew attempted to run Maen inflated and exer- 
her ashore, but before cises a lifting power of 
they could’ do this she twenty-five tons in water, 
foundered. ‘These pontoons are sunk 

Since then three at- about, the hull and at- 
tempts have been made tached tothe keel, pumped 
to salvage the Isis, and up, and bring the wreck 
each has met with dis- cee to the surface on a cushion 
aster. ‘The Isis lies in of air. 


Tiere e the inter 
fiuiteare.on the right; toanipul 
the puppets on wires, Miss Bo 
teacher children lewons in’ hygiene 


MINIATURE the- 
ater, which is ear- 
ried from place to place 
in a suitease, together 
with its. properties and 
hand-painted paperstage 
folk, is being used by 
‘Miss Stella Boothe, a 
specialist in child hygiene, to convey to 
children the idea that good habits lead 
to health and happiness. Miss Boothe, 
whose ability as a lecturer on hygiene 
for children has been recognized by the 
United States Public Health Service, 
perfected her teaching scheme after 
consultation with some of the lead- 
ing psychologists and physicians. Her 
aim is to put “punch” into the health 
lesson by building around each ide 
‘such as the need for fresh air and tl 
need for sleep, an interesting fairy 
story acted by the paper dolls while 
she recites the dialog 
‘Mary Gay has the principal role in 
each of the stories. She goes through 
many adventures, eventually learning 
that such things as good food, morning 


The Problem of Fooling the Cream Thief 


JERFECTLY honest forty per 

‘cent cream leaves an up-state 
creamery in a ean addressed to a 
‘New York hotel. When it arrives, 
the butter-fat content may have 
shrunk to twenty per cent or less. 
Somewhere along the line the ean 
has been opened, the cream stolen 
for sale, and the shortage made up 
with milk, Many persons handle a 
ean of cream in transit—creamery 
drivers, railroad employees at 
tions and in ears, teamst 
ing to hotels and restaus 
tection of theft is therefore difficult. 
Cream-stealing has been one of the 
hotel man’s grievances—not only 
the loas of cream but possible con- 
tamination of a delicate food article 
in transit. 

‘A new way of shipping cream has 
lately been devised to prevent theft 
and contamination. Shipments are 


She Carries a Complete Theater 
in an Ordinary-Sized Suitcase 


baths, early rising, plenty of sleep, and 
much fresh air will make her big and 
strong. Her early-to-bed lesson, which, 
is typical of the set of. stories, 


‘a cape trimmed with 
from children's eyes,” is 


manipulates the characters by means 
of fine wires. 

‘Thus far Miss Boothe’s lecture tours 
in rural districts, and also in the big 
cities, such as New York, Philadelphia, 
Spokane, and Cleveland, have met 


‘After the little figures have told their 
health ‘stories, ‘they are carefully 
placed in packets and laid away in the 
fultcase til the next lesson 


with remarkable success. 
‘The fame of the Mary 
Gay plays and the minia- 
ture theater has reached 
even far-away China, 
‘Miss Boothe's first 
theater was not of suit- 
‘ease size by a good many 
it one day the idea of using 
‘came to her, and immedi- 
set about the construction of 
ure theater. ‘The suitease she 
her lectures now is twenty- 
in length, eighteen and one half 
wide, and four inches deep. It 


When on a lecture tour, 
Miss Boothe needs only to address it to 
herself at her next stopping-place and 
‘consign it to the care of the post-office. 

‘The interest of children as old as 
twelve years can be held easily by the 
lectures, And once a university faculty 
‘sat for an hour while the dolls danced 
and Miss Boothe lectured, 


sealed in this can 
jin its temperature with a 
change fof hardly more than two 
degrees on the hottest day. More- 
over, the ean may be left outdoors 
in the severest weather, freezing 
being almost impossible in ordinary 
shipping conditions. 

The top of each can, when sealed 
down, is fastened with a padlock. 
This lock can be opened by only 
one key, which is in the possession of 
the hotel or restaurant man to 
whom that particular ean of cream 
is shipped. Thus it is thief-proof, 
dirt-proof, and climate-proof. 


August, 1921 


Cities Marked in Light to Guide Airmen 3 


-F the plans of the recent 

International Air Con- 
‘Yyention are ratified by the 
government, the near future 
‘wilksee every city of any size 
in the United States blazing 
at night with a number that 
will enable airmen to tell 
exactly where they are. The 
scheme provides for » unit 
sheet covering one degree of 
Jatitude and one degree of 
longitude, designated by a 
locality name and by unit 
digits, 

Tn addition to the custom- 
ary latitude . 
notations, ne reckoning (7°W.). The cen- 
nautical ter illustration shows the 
numbers, enclosed in rec- marker recently laid near 
tangles, ‘corresponding to a Washington, D.C. Wash- 
new system of coordin: ington is in’ the upper right 
reckoning. This new “grid” hand corner of the unit sheet: 
reckoning, with regard to Yonge Se io bounded on the south and 
latitude, begins at the South ‘west by 98° latitude and 78° 
Pole as zero and increases northw: longitude (128° and 282° new reckon~ 
‘by degrees and minutes to 180 di it ing), so that the open side of the 
at the North Pole; with regard to figure "'9"" on the west side of marker is to the south and the relax 
longitude it begins with the ante- the marker indicates that the town is tive position of Washington on the 
meridian of Greenwich as zero, and in the section bounded on the south unit sheet is shown by the dot. 
runs easterly by degrees and minutes by 139° latitude (new reckoning); the The Air Service urges that, the 
to 360 degrees or buck to the Green- figure on the east side of the marker marker be placed on the right-hand 
wich line, indicates the position of the town in side cf every railroad track where it 

In these designating coordinates, the the section bounded on the west by enters the town, so that a pilot lost or 
figures referring to the South Polar 182* longitude (new reckoning). The bewildered, flies until he picks up a 
distance are written first. A sheet dot in Figure 1 indicates the town as railroad track, which he follows until 
whose southern boundary is 49° N. in the southeast corner of the unit he sights one of the identification 
(i.e 189° South Polar distance) and shéet, while that in Figure 2 puts the marks on the right-hand side of the 
western boundary 2° B. 182° town as just above the center and near truck on the outskirts of the city. If 
from Greenwich) is numbered 139- the westerly edge of the sheet covering only one marker is possible, preference 
182, A dot in the marker will indicate the unit 54° South Polar distance should be given to the north of the 
the approximate position of the town (36* S,) and 173° longitude, new town. 


Fishing for Birds on the Island of St. Kilda 


Inhabitants of the island of St. Kilda spend much time in snar- 
ing the sea-birds that constitute their chief food. ‘The fowlers 
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CRYSTAL 
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The Braggs’ Apparatus for Studying Crystals 


A tiny beam of X-rays is passed through a crystal of alt energy from the X-ray, and by turning the crystal the 


Energy thgt is left in the 3cray after passing through the Sir William Bragg and his son. The square shape is the 


‘crystal af different angles. ‘The reflection caused by the 
‘diferent layers of ators absorbs diferent amounts of 


6 


crystal: the dots show the positions of the atoms com= 
posing 


aun, ives 


How an Ounce of Iron Might Blow Up a City 


If man could release the powerful force that holds atoms 
together the world’s power problems would be solved 


£ 


C53 


CIENTISTS today are 

probing the secrets of an 

explosive power capable 
of blowing the universe to 
pieces. When Sir Oliver Lodge 
startled the world with his 
declaration that an ounce of 
ordinary matter contained 
sufficient energy to lift a whole 
fleet of battleships from the 
water, he was not talking pure 
theory. In the past ten years 
the truth of this theory has 
been demonstrated. All mod- 
ern scientists now accept it as 


a working hypothesis to ex- = 


plain the constitution of mat- 
ter and chemical action. 

Almost unrecognized by the 
general public, two English scientists, 
Sir William L, Bragg and his son, W. 
Lawrence Bragg, have actually been 
wtudying the structure of crystals 
with invisible X-rays. ‘They have 
found how the tiny atom is systematic 
ally arranged to build up erystalline 
matter. 

Every one is familiar with the old 
definition of the atom. Anatom of iron 
is the smallest unit’ of iron that can 
exist and maintain its identity. Ac- 

ig to this old view, it is so small 
you cannot divide it into two 
ces. It has been calculated that if 
drop of water were magnified to the 
size of the earth, the atoms of which 
it in composed would be about the size 
of baseballs. Yet after X-rays were 
discovered, physicists began to wonder 
whether, after all, the atom was the 
amallest conceivable unit of matter. 

For in an X-ray tube there is a glow 
of bluish light called “cathode rays” 
that produce X-rays after they strike 
a “target.” One day Sir William 
Crookes held a magnet outside the tube 
and the cathode rays were attracted 
just as if they had been iron filings. 

“This can’t be ordinary light,” ar- 
gued Crookes. “You cannot detiect sun- 
light or artificial light by a magnet.”* 


Radium Sets Scientists Guessing 


‘Then radium was discovered, and it 
found. that something was being 
given off by radium—in fact, that part 
of radium emanation ehanged into 
helium. Since radium was an element, 
this transmutation could not be ac- 
counted for under the old atomic 
theory. 

So a new theory of matter was 
evolved—namely, that every atom was 
not indivisible but composite, built up 
of electrons, moving about a central 
nucleus, just as the solar system is 


Do you believe that engines may some 
day be run with the power hidden in 
paving-stones? 

Did you know that the modern theory 
of matter—the electron theory—tends to 
prove that everything in the world, your 
body included, is made up of electricity? 
‘The world appears to be a mass of pure 
electricity. 

The full significance of these experi~ 
ments has never been pointed out in an 
American magazine. The 
Page will open your 


discoveries in m 


itor. 


composed of the sun and its planets. 
‘The cathode rays are composed of 


electrons. Electrons are incredibly 
small, Tiny asis the atom of hydrogen, 
its mass is eighteen hundred times 
‘greater than that of an electron. 
Since everything is made up of 
electrons and their nuclei of positive 
electricity, there is actually only one 
kind of matter. Iron, oxygen, mercury, 
and sulphur differ from one another 
utterly, but they differ only because 
the electrons of which they are com- 


posed are grouped in different ways 
inside the atom. 

Such was the theory and it was 
greatly 
mental evi 


X-ray study of crystals. The old 
dream of the alchemists, the dream of 
turning. lead into gold, now comes 
within the realm of scientific possibili- 
ties. In fact, one element has actually 
been changed into another by Ruther- 
ford. 

‘A few years before the war it 
occurred tothe German mathematician, 
Laue, of Munich, that perhaps X-rays 
would reveal the structure of atoms. 
There must be some systematic ar- 
rangement, since nearly all solid matter 

‘composed of crystals having 4 regu- 


lar geometric shape. The number of 
faces and the angles between them, for 
example, is always the same for each 
substance. Surely this invariable shape 
must be produced by an orderly ar- 


perimentally by other experimenters 
and particularly by Henry Moseley, 2 
brilliant young English scientist. By 
turning X-rays on matter he proved 
that itsstrueture might be ascertained. 
X-rays will pass through flesh; they 
make your bones cast a shadow. 
‘Moseley showed that the arrangement. 
of atoms that form the skeleton of 


a 


ticle on this 
es to revolution~ 
fern science.—The 


crystals might Je similarly re- 
vealed. He extended this in- 
‘vestigation and found that he 
was actually able to count the 
number of electrons in each 
atom! 

The exact positions of the 
atoms in a crystal were deter- 
mined by the Braggs and by 
Dr. Hull of Schenectady. by 
further experimentation. ‘The 
Bragga invented and used the 
improved apparatus illustrated 
‘on the opposite page. For the 
first time in history, scientists 
were able to state definitely 
that all things in the universe 
were built up of two things, 
and only two things: positive 
and negative electricity—positive mu- 
clei and negative electrons. 

‘A Danish physicist, Bobr, proceeded 
on the hypothesis that the simplest 
atom, which is that of hydrogen, is 
composed of a central nucleus of posi- 
tive electricity around which moved 
one electron of negative electricity, 
All the atoms of the different elements 
have this nucleus of positive electricity 
and differ from one another only by the 
number of units of charges that make 
up the positive center and the number 
and arrangement of the electrons re- 
volving about it, ‘Thus in uranium the 
positive “sphere” is the center of 92. 


Will the Alom Explode? 


Curiously enough, all this dovetails 
into what is called the table of atomic 
weights. ‘The lightest atom of all, 
hydrogen, is put at the head of a new 
{able of atomie numbers. Its number 
|. Ithas one electron. Farther down, 
Inecygen, Tes weight io iG, Teen eight 
electrons. There is always x simple 
numerical relation (number of electrons 
in atom x twomatomic weight) be- 
tween the weight of an element and 
its electrons. Of heavier atoms, this 
is only approximately true, 

What holds the electrons together? 
Some immensely powerful attractive 
force. Those who attempt to utilize it, 
are taking their lives—and ours—into 
their hands. If the equilibrium of 
‘an atom were destroyed by changing 
the positive nucleus, that utom would 
explode. So might the next, and the 
next, and the next. Ina flash the 
whole earth might be torn asunder. 

But if this fearful explosive power 
can some day be used in orderly fash 
ion, transportation, production, and 
all industry may be given ineredible 
speed, and the world as we know it 
may be completely made over. 
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What Makes Water “Taste”? 


Microscopic creatures that pollute water supplies 
By Leon Augustus Hausman, Ph.D. 


URING the months of 
spring and early summer 
there frequently develop, 

in reservoirs, a host of minute 

creatures that impart to drinking 
waters various “fishy” and other 
disagreeable odors and tastes. 

It is commonly supposed that 

such odors and tustes are due to 

the decomposition of fish or other 
animal or plant forms in the 
central reservoirs. As a rule, 
such is not the case. The un- 
palatable flavors imparted to 
drinking watersare usually eaused 
by the presence of two groups of 
organisms, which develop quite 
naturally ' within the waters, 
known as protozoa and alge. 

‘The former are minute, one- 

celled animal forms, the’ latter 

microscopic plants. 


What Protozoa Are Like 


‘The aromatic odors of drinking 
water, together with the grassy 
‘or “hayey" odors, are due to the 
alge forms, ‘These are usually 
not sufficiently unpleasant to 
cause much discomfort. But the 
more objectionable odors and 
strong tastes of fish or of some 
decaying substance is due to the 
protozoa. 

‘These minute forms are composed 
of but a single cell, made up of pure 
protoplasm, and vary from two 
to eight hundred microns. For pur- 
poses of comparison, it is convenient 
to note that the diameter of the ave: 
‘age human hair is fifty microns. 
Practically all of the water-polluting 
protozoa lie below the limits of fifty 
microns along the longest axis of the 
body. 

‘The noxious odors and 


often becomes disagreeable when pres- 
ent in larger amounts. In many cases 
the odors and tastes due to protozoa 
are distinctly characteristic of the 
species producing them, and so may be 
used as a criterion for determining the 
species present in odorous water 
samples. 

The amount of the oil (termed by 
‘the author “protozoan oil”) required 
to produce an appreciable odor in 


she 


ioe eons 


drinking water is in some instances 
extremely small, ‘Thus the oil pro- 
duced by Synura (Figures 1 and 2) 
ean readily be detected when diluted 
in water to the extent of one part in 


tastes are imparted during 
either the growth or the 
disintegration of the pro- 
tozoa, With the growth of 
some forms certain organic 
oils are liberated from the 
body, giving to the water 
odor or taste distinctly dif- 
ferent from that imparted 
by the dead and disintegrat- 
ing body of the same species, 
Furthermore, the odors and 
tastes from any one form 
differ in quality as their in- 
tensity changes. Thus an 
odor or flavor that is 


syccies of water-polluters 
Printed at the top of the 


nocuous or even pleasant in 
its aromatic or spicy quality 
when but faintly detectable, 


eagle 18eE 


twenty-five million! That this oil is 

id of remarkable intensity of 
odor will be appreciated when it is 
stated that from tests made by the 
author it was recently determined that 
oil of tansy, which is intensely pene- 
trating, does not give off a recog- or 
nizable odor when diluted with more tiv 
than one million times its volume of anc 
wi 


shown, 


protozoa imp: 
water, but t 


Not only te 
896 p mi 
cloudy by ring: 
ve to the eff ag/w the nost 
id palate This Ts true of all of the 


upon such minute forms as the water- 
polluting protozoa such as are here 


lutipg, 
f 
attra 


Since the decaying bodies of the 
protozoa also flavor water, it is not 
desirable to resort to methods of 
killing those forms that have already 
invaded a reservoir, since this may 
assist in the liberation of a large 
quantity of oil from the decomposing 
bodies at one time. Where this has 
‘been done, filtration and aeration of 
the water by special methods must 
bbe resorted to. 


How Protozoa Are Killed 


Instead, preventives of the growth 
of the noxious forms are ‘more to 
be desired. The simplest of these 
is copper sulphate, Bags of cop- 
per sulphate crystals, dragged. be- 
hind a boat back and forth over 
‘the surface of a reservoir or lake, 
quickly kill what few forms of 
noxious protozoa there may be 
present, before they have a chance 
to multiply and pollute the water 
beyond all hope. 

Experiments seem to indicate that 
the introduction into revervoirn of 
certain of the larger earnivorous 
forms of protozoa, not in them- 
selves harmful, may serve to keep in 
check the undesirable species. The 
introduction of fish is entirely use- 
less, since not even the newly 
hatched fish of any species feed 


The First Periscope Stowaway 


N the Princess Matoika, com- 
ing from Antwerp to New 
York, one of the officers noticed a 


pipe sticking out of a pile of coal. 
He ordered_an inyeftigatifoeand 


‘tng coal ys olegto awyhe 
5 the copl- id Pecrtaked, Yoo 
wal fohnd toflead to a Ybx. 
the alydeementof e ya 
wawafl was difcovered hiding 


ifkide, 

|Although food had given out, 
hd was able to breathe comfortably 
through his pipe and even to hear 
something of what was going on 
above his head. 

Belgian officers of the law who 
had searched the veatel for an 
eseaped prisoner routed out 
twenty-five other men and boys 
who had hidden themselves in 
various parts of the boat, ‘but 
failed entirely to notice the re- 
treat of this enterprising stow- 


“The ultra:microscope used in exper- 
‘ents. ‘The beam from an are ght 
1S projected through the microscope 
to'the object under observation 


err 
‘ares 

Sage 
ae 


away, who said he had embarked This enterp 


at Antwerp. 


species when they are present in 
sufficient Aumbers, as they frequently 


jost common of our water 
are grouped in a drawing 
reprgfluced on page 28. The curious 
lures are shown as they appear 
under the compound microscope. In 
the lower picture on the sarre page the 
relative sizes of some of them are 
graphically indicated. It is inter- 
esting to note that the matter of 
size seems to have nothing to do 
with the relative unpleasantness of 
these midgets. 

In order to secure specimens for 
study in the laboratory, where 
various experiments with controls, 
killing reagents, ete., are carried on, 
various devices have been made for 
taking them from the water. One 
of these is shown in a picture below, 
trailing from a boat. ‘These nets 
are made of silk of the finest mesh 
and are capable of taking speci- 
mens of any sie more than twenty 
microns in diameter. 


Details of Necessary Study 


In order to combat successfully 
the inroads of the protozoa, studies 
must first be made of the crea- 
tures themselves, and knowledge 
obtained of the structure of the 
forms, the nature of the protozoan 
oils that they exerete, their life 
histories, length of life, and the best 
reagents for their destruction, 

‘The subject makes an interesting 
study, and the student. will be re- 
warded not alone by the practical 
value of his discoveries, but by a 
deeper understanding of ‘nature and 
her works. 


Canada’s Activity in Aeronautics 


OME months ago Canada 


fal reasons why 
plan Tn the 


the greayfotests; some were to be 
used in ‘with the 
Northw folice. Also 
a franspy freight line 
was profedt een Edmonton, 


Great Slave Lake, and Fert Nor- 
man, 

Oil had recently been discovered 
in that region and it was in an- 
ticipation of the rush of pros- 
pectors that the air route was 
planned, 

Here is just one instance of what 
the airplanes will mean to certain 
parts of Canada, or for that mat- 
ter, to any country where the 
railroad has not yet penetrated: 
with dog team oF canoe the trip 
from Moose Factory to Cochrane 
took from three to six weeks; by 
airplane it took two hours! 


Creating Steam by Electricity 


Though the electric boiler has been perfected for industrial use, 


it is practicable only where the cost of fuel is exceptionally 


F we had a heavy electric 
current at our disposal 
and caused it to pass 

through a container of 

water, the temperature of 
the water would be raised 
to the boiling-point. ‘The 
current would be led in and 
out of the water with two 
carbon electrodes. 

Ancleetrie boiler working 
fon this principle has been 
perfected in Switzerland. 


By Raymond Francis Yates 


Electric boilers are taking the place of 
fuel-fired boilers in Switzerland, where the 
cost of coal is proh bitive. 

‘The new electric boiler shows an effi- 
ciency of 95.7 per cent. 


As a steam 
producing unit it is far more efficient 
than the conventional form of boiler 
It can produce as much as 1200 pounds 
of steam in a single hour with a power 
consumption of only 146 kilowatt hours. 


igh 


the plant is not operating, 
the turbine is used to drive 
‘a powerful electric gener- 
ator that supplies current 
tothe electric boiler. Steam 
is generated in the boiler, 
and it flows from this point 

to the two storage boilers 
shown at the right side of 
the picture. ‘These boilers 
are thermally insulated, and 
the stored steam is 'pre~ 
vented from condensing 


‘We must understand at the 
outset that these electric 
boilers are not used for 
general power purposes. 
‘That would not be economical, since 
the transformation of electric power 
to steam power is always carried out 
with considerable loss. . It is profitable 
to employ the electric boiler only 
where steam is used for certajn ipdus- 
trial operations and where tife efst of 
fuel is exceptionally high. 


What Is an Electric 


A study of the electric bfiter i 
trated at the bottom of thi page will 
xive you a very good idea of fts general 
construction ‘and working features. 
‘Two heavy carbon electrodes are sus- 
pended in the water, and these are 
connected with the electric power line. 
‘The heavy current, in passing from 
cone electrode to the other 
through the water, raises 
the temperature of the 
‘water to the boiting-point, 
This electric steam gen- 
erator or boiler is eapable 
of producing 1200 pounds of 
steam an hour when the 
voltage of the current is 500 
and the current strength 
380 amperes. A. very good 
‘quality of steam is produced 
that has a water content of 
only 8 per cent. Ordinary 
boilers produce steam with 
1a water content as high as 
5 and 10 per cent. The 
ficiency of the generator 
95.7 per cer 
The quantity of steam 
produced is easily regulated 
by adjusting the  water- 
level. ‘The lower the water- 
level becomes, the higher 
the current density at the 


water-level fora of 

steam pr feally 

iven Pp with 
ter. 

‘The drawi ‘opposite page 

ows a typi fallation where a 

elect is used to supply 

to affactory. ‘This factory, 

is | in Switzerland, ob- 

tains its from a canal. "The 

water from tht canal is allowed to pass 


st turbine, and this 
turns a long line-shaft to which the 
machinery in the plant is belted. The 
line-shaft is provided with a large 
clutch, which may be used to throw 
the turbine out of connection. 

During the night, when the rest of 


until it is used the next day. 
‘These boilers have an enor- 
mous storing capacity. 
‘They can withstand a maxi- 
mum pressure of 18 atmospheres 
(265 pounds). ‘The steam that ac- 
cumulates in the storage boilers dur- 
ing the night is sufficient to supply 
the plant the next day. 

A battery of the fuel-burning boilers 
is included in the equipment of the 
plant. These are used when the water 
in the canal is low or when the canal 
is emptied for cleaning purposes. In. 
an emergency of this nature the 
stand-by boilers are started. ‘They 
generated steam for the steam-engine 
shown on page 31. 


Steam-Storage Boilers Are New 


The electric boiler will probably 
never come into general use for power 
purposes, but it is finding 
‘wide application for special 
purposes such as the one 
here outlined. 

Here in America, where 
we have plenty of fuel for 
all purposes, there is_no 
need that can be filled 
by its use. 

‘The steam-storage boilers 
used with the electric steam- 
boiler are especially inter- 
esting. They represent a 
departure in steam engi- 
neering. ‘They have an ef- 
ficiency of 83 per cent over 
a twenty-four-hour period. 

‘The total capacity of the 
storage boilers in thermal 
‘units is 4,000,000. A total 
pressure of 12 atmospheres 
may be reached with per- 
fect safety as.a normal work- 
ing load. ‘This may be the 
initial pressure of the boilers 


electrodes. This naturally 
increases the current con- 
sumption and evaporates 
more water. A simple ap- 


when the day's work is 
started. At the end of the 
day the steam pressure falls 
to 2.5 atmospheres. 


~~ 
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“The food is placed on shelves in a revolving drum by an attendant, When you put your nickel in the 


slot, the 


ROP a nickel in the slot, and the 
iglass door opens in front of the 
piece of pie you covet—such is the. 
‘tem in the wait-on-yourself restaurants 
that grow more popular every day. 
‘There are little glass doors in all four 
walls of the restaurant, and behind 
them are plates of food. ' You find th 
dish you want, and drop the requi 
number of nickels in the sloy alony 
of it. The door openp anf. you t 
out your dish—no wating forrwai 
and no tipping. 
But how about thf other Me of the 
wall? The picturefabove shows it in 
detail, ‘The food i, placed on shelves 
in small revolving drums by an attend- 
ant who keeps a close watch on his 
particular section of wall. ‘The drums. 


are then swung around so that the food 
faces front. 

‘Suppose you want some ice-cream. 
Will it be sufficiently hard and cold 
after remaining in its compartment, 


are kept 


itself has a double wall that keeps the 
heat in. Hot drinks are kept in tanks. 
When you insert your nickel in the 
coffee slot, out comes a portion of 
cream, and then the coffee—exactly a 


Electrifying Water to Give It Sparkle 


can make plain water 
champagne if you 
charge it with electricity while you 
rink i 

How is this done? The picture 
to the right shows a new electrical 
device for the purpg 


‘The appqratus 
small circulfr anid 


placed in the 
and the other is 
Inst’ the drinker’s 


slight current passes through 

ter and gives it a sparkle 
[that is reminiscent of the days of 
parking wines. 


‘door in front of the food opens, you lit out the food, and carry it to your table 


Slot-Machines Deliver Your Food 


cupful, When your 
cup is filled, the mech- 
anism automatically 
stops the'flow of the 
liquid. 

Virtually mone of {8.2% 1 
the cooking ix done in ‘ 
the restaurants. There 
is a central bakery 
that supplies a dozen 
restaurants, The food 
is carried’ in huge 
automobile trucks to 
the various restau- 
rants, 


A mator 
cold. brine 
through the 
frum 


Wear Lead to 
Avoid Radium Dangers 


‘HOSE who work with radium 

should wear lead armor and 
spectacles containing salts of lend, 
according to Dr. Béelére, one of the 
leading radium experts of France. 
, radium operators 


any gt the dangers 
«will 

5 faies as 

ft notWhrgufh lead. Dr. 
Fadium-users 


ruments when work= 


ever be touched with the 


ing effect on 
the marrow of the bones and on 
the spl vietim suddenly 
develops jus anemia, a 


pernic 
disease that is almost impossible 
to cure, 
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Will a Ten-Mile Dam Change Canada’s Climate? 
Plugging Belle Isle strait might warm New England also 


By Walter Noble Burns 


The Gulf Stream, thet 
beneficent body of water 
that comes up from the 
full of Mexico, blanket 


points for Canadian export trade and 
would materially shorten the voyage 
land from Labrador, is a hole in to Europe. From St. Johns to Liver- 
the wall of the Atlantic seaboard that pool is a thousand miles less than from 
“iw mainly responsible for the bleak New York to Liverpool. 

winter climate of eastern Canada. Canada has not yet announced its 
Plug this hole, scientists declare, and 

eastern Canada and New England 
would have a climate as mild and de- 
lightful as that of the Carolinas. 

‘Such a dam would cost about ten 
million dollars. Tt would require the 
placing of a solid strip of stone and 
eonerete ten miles in length. The 
strip or dam would be about fifty feet 
wide and it would contain no less than 
75,000,000 cubie feet of building ma~ 
terial.’ This would be the equivalent 
of some 18,000,000 tons of stone and 
concrete, ‘The railroad, which would 
be placed along the top of the dam,/ through Baffin bay and Davis st 
could be used to transport the ma it pours westward through the st 
torials, and it would be extended as Belle Isle to circulate about th 
the dam projected itself into the strait. St. Lawrence and bathe in frigidity all 
‘The engineers might start operations the shores and islands at that spacious 
from both shores and meet in the arm of the sea. Passing out into the 
center. Atlantic again through Cabot strait, 


which separates Newfoundland from 
Would Shorten Trip to Europe Cape Breton island, it turns southward 
A group of British capitalists have 


and hugs the coast of Nova Scotia and 
New England. 

asked concessions from the Canadian ‘The Labrador current is the domi- 
government to build a railway from nant factor in molding the climate of 
Quebec to St. Johns, Newfoundland. eastern Newfoundland, Quebec, Prince 
‘The road would run along the north Edward island, New Brunswick, Nova 
shore of the St, Lawrence river and the Scotia, and the New England ‘states. 
gulf of St. Lawrence, cross the strait It makes the summers cool and pleas- 
of Belle Isle by the dam, and traverse ant, but it adds to the already severe 
Newfoundland to St. Johns on its rigors of the northern winter. It 
southeastern seaboard. British en- affects not only climate but business. 
gineers have surveyed the route and With the dam obstructing 

reported on the feasibility and cost of sage through Belle Isle strait, the 
the dam. The road would make Labrador current would be forced out 
St. Johns one of the great shipping into the Atlantic ocean. What would 

s 


HE atrait of Belle Isle, a narrow 
hannel separating Newfound- 


of a bridge to permit the flow of 
water through it, there would be no 


climate transformation. To change 


the climate, the hole must be plugged 


Re hranrig) 
is 


. Sit 


become of it out there is a matter of 
lation, ‘The pressure of water 
ing up from the south, the ene 
neers declare, eventually would force 
ft in a giant curve back into the Arctic 
in the rogion of Spitzbergen. But ita 
ley flood would no longer wash the 
shores of Canada and New England: 
the engineers say that, with the Lab- 
rador current: diverted eastward, the 
Gulf Stream would swing in against, 
the northern coasts. 


The Warm Gulf Stream 


After leaving the gulf of Mexico 
fhrough Florida straits, the Gulf 
‘Stream turns northward and blankets 
the coast of the United States and 
‘keeps it warm till it reaches the Iati- 
tude of New England. There it meets 
the Labrador current pushing south. 
‘The meeting is like that between a 
frosty old curmudgeon and some 
genial youth. The Labrador current 
holds frigid possession of the coast, 
and, turning a cold shoulder to the 
interloper from the south, elbows it, 
out into the ocean. The Gulf Stream 
continues northward to Newfound 
land, and finally shears off northeast 
ward, carrying its burden of warmth 
to England and western Europe. 

‘The Gulf Stream makes the climate 
of England what it is. Since climates 
mold the character of a people, their 
politieal fortunes, and industrial des- 
tinies, who will say that the Gulf 
Stream has not had a share in laying 
the foundations of the British Empire? 
Without it, at any rate, England 
would be as cold, and possibly as 
desolate, as Labrador. 

‘The engineers figure that, with the 


Labrador current diverted eastward, 
‘the Gulf Stream would wash all the 
coasts of New England, New Bruns- 
wick, and Nova Scotia, and, sweeping 
through Cabot strait, bathe with its 
genial flood all the coasts and islands 
of the gulf of St. Lawrenee. If, after a 
run of several thousand miles across 
‘the ocean, with icebergs melting along 
its northern rim, the Gulf Stream still, 
hhas enough calorie to make the climate 
of such a northern country as England 
temperate and livable, how much 
greater would its effect be in amelio- 
ating the climate of Can New 
England? 


Will the Ocean Obey? 


‘The scheme of the engineers sounds 
perfectly plausible. Replace one ocean 
current with another and—presto!— 
you have a new climate. But will 
these mighty ocean currents obey the 
behests of these human pygmies 
essaying to direct their courses? Will 
they “stay put”? Here the problem 
begins to cloud with skeptic doubts, 
‘What assurance is there that the Lab- 
rador current, blocked out of the 
strait of Belle Isle, would not flow 
down the eastern side of Newfound- 
land and gain an entrance into the 
gull of St, Lawrence by Cabot strait? 
If the Labrador current, as the en- 
gineers say, should go off into mid- 
Atlantic and lose itself, is it certain 
that the Gulf Stream, in answer to the 


relieved pressure, would draw in its 
climate-transforming flood against th 


continent? 

‘Then again, suppose 
exactly as the engineers 
‘would its diverted wat 


I 
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While the climate of eastern Canada 
is being changed to that of Virginia, is, 
there not a possibility that the climate 
of England would be changed to that, 
of Labrador? These disturbing ques- 
tions are answered by the 
the negative, but there 
tons not 


ing ts, the 
im leas enymatical. 
, for tHe sake of argument, 


carry through, there is nf reason to 


find their way across jhe ocean to doubt that the climate ‘of Canada 
England? Is there not 4 chance that, would be tempered as far inland as the 
‘while the Gulf Stream i replacing the region of the Great Lakes. The effect 
Labrador eurrent on American shores, of the Gulf Stream on the eastern 
the Labrador current, diverted east- coast would duplicate that of the 
ward, would envelop the British Isles? Japanese current on the western. ‘The 


Where We Injure Ourselves Most 


HIS drawing shows the results 
obtained by & careful analyaig of 

more than eighteen thousand injuries. 

Tt shows at a glance fvhere we injure 

‘ourselves most. ‘The fands and fingers 

are injured most an 


thig Is natural, 
since we use ‘than any 
‘ther part offhe Dh. 
Afte\the 


ns ome the eyes—and 


podyl| extending from the 
shoulder to the trunk, receives only 

t of the total injuries. The 
ant only a very small per- 
cenkage of the area of the body, yet 
they\ receive many more injuries due, 
in most cases, to flying particles in 
industries that use metal. Many“of 
the accidents caused in this way have 
been prevented in’ the last few years 
by the use of heavy goggles. 


Vulnerable parts of the body. 
diagram was prepared from a study 
‘of more than 18,000 accidents 


This 


” 


Japanese current makes the const of 
British Columbia a land of midwinter 
flowers, and distributes its largess of 
mildness on the wings of the chinook 
winds as far inland as the transmon- 
tane prairies of Alberta. Southern, 
Alberta is in the same latitude as 
Montreal and Quebee; but, while the 
St. Lawrence river is locked with ice, 
cattle and livestock of all kinds are 
browsing in Alberta pastures and 
Alberta farmers are preparing their 
land for the summer harvest. 


Changes that Would Arise 


If the wall of masonry across the 
strait of Belle Isle would change the 
climate, it would also alter the agri- 
cultural and industrial destinies of 
eastern Canada, The fertile soil of 
Ontario, Quebec, New Brunswick, and 
Nova Scotia, already regions of teem- 
ing agricultural wealth, would become 
familiar with new crops. Vast areas 
now covered with primeval forests 
sweeping down from the northern 
hinterland would be cleared and trans- 
formed into farms. The value of the 
land in the maritime provinces and the 
valleys of the St. Lawrence and the 
Ottawa would be enhanced by billions 
of dollars. 

‘New industries would spring up to 
meet the changed conditions. New 
wealth would swarm in, seeking in- 
yestments. Immigration would pour 
in. New cities would arise. Popula- 
tion would increase enormotisly. Can- 
ada would soon become a competitor 
of the United States in the markets of 
the world. Montreal would loom as 
the trade rival of New York and chal- 
lenge the commercial supremacy of the 
continent. 
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The Climbing Weather Man 


EN a young man 

enters the service of 
the government Weather 
Bureau, he is naturally 


laudable 
promptly; 
only ares 
Burdpue 
in tl 
srapers, Pout the weather 
ingtrumedts that must be 
‘posed lo the elements 
located at still higher 
levels. 

‘A job that usually falls 
to the lot of the "‘cub’ 
observer is that of wateh- 
ing the anemometer, This 
instrument, together with 
the wind-vane, is installed 
at the summit of a skele- 
ton steel tower some forty 
feet above the’ roof. It 
consists of four hemi- 
spherical cups, the revolu- 
tions of which indicate the 
velocity of the wind. Al- 
though the anemometer is connected 
electrically with registering apparatus 
in the office below, the dial attached to 


‘After draining the channel, it was deepened, and the 
‘rock was lined with concrete by a traveling fori 


Lining a Creek with Concrete 


ORMS were used for-eegfring and lieing with 

conerete a creek Sygachse, Ney York, 
‘The channel eerpbeiy cary 
walking drag 


Five units mhde ip the tfavelingform lived for con- 
structing the sidefvalls. Mounted on double-flanged 
wheels, eafh unitfwas fourteen feet in length. Three 
rigid crosébraced) trusses made up the individual unite 
of the forms. Attached to arms, sliding with the upper 
and lower cord members of the trusses, were the steel 
faces of the forms against which the concrete was de- 
posited. 

The face forms could be moved horizontally to gain 
adjustments in desired positions. ‘The movement and 
adjustment of the face forms was controlled by three 
jack-screws at each end of each truss. 


ent itself must be read at 
in order to cheek the auto- 
matic record. Moreover, anemome- 
ters need frequent oiling, and about 


He Tastes Radio Messages 


once a month the regular instrument AVE you ever placed the wires determine yhotYer" oynot phere is any 
is removed for a thorough cleaning, an from a dry battery on your) curren of in baer iy “uate 
extra anemometer taking its place. tongue? If you have, you will rerpem/ is eavog/by the Aectrolysi¢ action of 


Both agility and nerve are required ber that a peculiar “taste” was/pr¢ the cugfent floyfng through Phe mois 
for these operations. ‘The New York duced. “This is often used as a fst o/fure ofthe toxgue- 4 
city anemometer is 450 feet i Dr. Alfret-N/Goldsmith 
above the sidewalk. — In and Edward T. Dickey 
Chicago, though the in- have experimented with 
atrument is not so high, itis a system of radio re- 
located in close proximity ception, using this tasting 
to the mouth of a chimney ‘effect of the electric current. 
that belehes forth clouds of ‘The system is not proposed 
stifling smoke. Hence the for commercial use, al- 
Chieago weather man dons though it is possible that it 
‘a gas-mask whenever he may some day be con- 
‘mounts the steel tower. sidered seriously where re- 

ceiving must be done in a 
noisy place. 

The currents in radio re- 
ceiving equipment are 50 
‘weak that they would have 
no effect on the tongue. 

To overcome this prob- 
Jem, the experimenters used 
a vacuum-tube amplifier 
that brought the value of 
the current up to a point 
where it would cause the 
proper physiological effect. 
Two silver electrodes 
mounted on a piece of hard 
rubber are placed in the 
mouth. When these are 
nid on the tongue, the cur- 
rent flows across and causes 
the stinging sensation. 


Are Foghorns to 
Become Obsolete? 


NYBODY living near 


the development of 
al néw radio compass, by 
‘which a ship captain m: 
determine his exact  posi- 
tion instead of relying on 
whistles and foghorns. 
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Chain and Padlock for 
the Shoe-Lace 


HOE-LACES may breale, be- 
come knotted, or untied. 
‘The thought ewused gn Es 
woman x0 much wor 
could no lor 


(Jo be 
foodghe two 
padibcks,Jand two 
‘out hep untrust- 

\ ted the 


system), The woman must have 
hhor keys in order to take off her 


The Oil-Saving Can with 
a Flexible Spout 


OM sels for eighty cents a 
fallon, and there is no use 
crying over spilled oll. 

‘With the ald of this littl e 
which is equipped with a 
spout, all of the of 


shoe Suppone se hou oe 
the keys? ‘Then abe would have 
town fora ockneh 


You Can Now Have Eyelashes 
to Order 


HAT a few must suffer for 
‘many has once more been 
beauty doctor shown below 
complexions. He injects coloN\uiMler the 
kin of pale-faced womeny pad maki therm 


famous as 
Tt is to 
‘beauty wan a 
tho witferers Yn this otherwise successful 
‘experiment. { 


hoped that the purveyor of 
to help the Indies who were 


All motorists owe the inventor 
arising vote of thanks, 


Ironing without Touching 
the Iron 


[RON with your feet: they do not tire ax 
rapidly as your hands. But how kan 


Laboratory this be done, you ask, 
machine tha ‘There is now an elects 
pressive tus that not only heaty 
is called a. it back and forth a« 
and witht ‘you merely. 
of one gal iron in motion. 
oF log 

This 
of figuren\phat will be of great benefit to 
the eng i sciences. 

‘Steel andlother building materials have 


been tested by special machinery for a long 

time, but engineers have just begun to turn 

their attention to the testing of the differ 
Some very interesting d 


cr ruffled summer dress with 
ical iron. Besides, it is a 
factory machine, which ean be profitably 
installed only when square milon of fabric 
are to be ironed 
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How to Keep the 5 
Golf-Ball Clean | 
GOOD clean white 


ggol-ball is a ball that 
fan be seen easily. It is 


‘especially useful for poor 
players who are not able to 
keep the ball on the green. | 
‘When it gets into the deep 


rang tepiaers ott, | 
te teen ball ways 


dirty , a 2 


Harvesting Sweet-Clover Seed 


FROM Springfield, 1tnois, comes a man 
who has invented a machine for har- 
swoet-clover seed, without euting 


Ty fol 


E 
esdbeor"threvhngevoeel | Parting 
sis eepant ter cain es ce oe 
fave through fn-ahaped paddle These 

netted pues eh lenge AX the 

alts ‘ue drawn through, they ave bent 

Eto'ung ile the ed te esl ot 

Je a np ato eutayes Gt ey 

Geta be? A geet abe fet le 

covered byt win 


The Largest Submarine Carries 
‘a Twelve-Inch Gun 


“THIS ina new British battleship of the 
deep. She is certainly a wicked 


‘Staten submarine has a three-inch bore.| 

‘The gun of the British boat may be fired 
while the deck of the vensel i submerged. 
Tt is mecemary to leave only the peri 
scope above the water. The new vessel 
is two hundred feet long and twenty 
feet wide. 

‘The mounting of guns on submarine 
decks sreatly interferes with the speed of 
the craft. In fact, every object on the deck 
offers resistance to the movement of the 
‘vessel when itis under water. But what is 
lost in one way is gained in another. Guns 
fon the deck of a submarine heighten ite 
ability to protect itself and to offer assist- 
fance to the fleet during conflict. 

‘One advantage of the smaller gun is that 
it can be made to disappear into the deck 
when the vemel is ready to submerge, 
thus enabling the submarine to attain its 
highest speed, either away from retali- 
atory danger, of to a more advantageous 
spot to continue its attack upon the 
enemy. 


A New Toothbrush 

! Every Day 

|S toothbrushes the latest 
‘dea provides a new 

Druth every time you wash 

your teeth. 


joined 
‘wrapped ina 


breaks 
tas he has need of one, and 
fits it into a depression in 
the handle. After once 
using, the brush is thrown 
away. 

Tesides the enormous ad- 
vantage of cleanliness, its 
makers claim for it that the 
short bristles and small size 
‘of the brush enable it to 
reach every part of the 
teeth with ease, 


Gather Corn the Cheaper Way 


[OST farmers know what an expensive 
matter harvesting corn is, with the 


stall! are taken up by conveyor chai 
and fed to the eutter with the butts first. 

Alter the corn is cut, itis fed to a wagon. 
With this combination of harvester and 
cutter, trips to the silo need not be made 
fas frequently as in the old way. This 
allows the corn in the silo longer to settle 
and thus permits larger deposits of grain. 

‘Three horses are required to draw this 
outfit over the Bld. 
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Making the Repair 
of Faucets Easy 


GREAT excitement per- 
vades the house when 
a faucet eannot be turned 
OG. There is muck huery~ 
ing to find the water-valve 
in the cellar. ‘Then, when 
this is wccomplghed, the 
‘4 French inve 

facet tat 

cuts off io wl 


Dried Caterpillars 
as Food 


NDIANS jin the Mono 

lake district of Calic 
fornia regard as a 
delicacy a certain speci 


trench soy 
trey the 

wich ‘proved eer 
Tha gray A sah egtting 
on 

Aft - 

iad 

i 


ove, al the caterpillars 

prea on the ground 
foRgwo days; after which 
thephare kept in sacks until 


J. M. Aldrich, of the 
United States National Mu- 
scum, has partaken of the 
“delicacy,” and does, not 


in a Trunk 


‘TMAmachine is driven by 
motor’ It is necessary merely to turn on 
the water and watch it work. 


Where the Passaic River Flows 
into a Crack 


Paterson, New Jersey, whs once con- 
sidered as a possible source 
hundred million, gall 


PTPHE Passaic river, near sass in 


‘arajah one 
wal gf dgy to 


smobn€ of Ppwer b gener 
eon falle,) One curious 


es thiimunaterfall 
mpc pecliarty 


iver appears to end 
clone view shows that it 


There is a sheer fall of seventy- 
and a part of the chasm into 
water pours ix only five or six 
During the flood season a 
force of some two million tons is hurled 
daily at the basalt obstruction. 


How Did the Ship Get Inside? 


the hip is built up inside the bottle with 
the help of tongs and tweezers. The sails, 
are first inserted in the bottle and are 
then pulled erect by strings, 


regard the flavor 80 highly 
‘as do the Indiat 


Bayonets Make Good 
Wood-Cleavers 


GINCE there is no military use for the 
‘sword bayonet now, inventors 

certing their ingenuity to convert it into 
‘Useful and harmless implement. 


Respiration Is Measured with 
‘This Apparatus 


HE muzzlelike mask yorn by the man 
in the picture is ap apparatus invented 
by Dr. J. L. Pec} ich practitioner, 
‘the volume 

fd during the 
believes that 
much diagnostic 


‘mouth, Airtight 
insured by an elastic cushion of 


‘The metallic cone is a one-way valve, 
through which the air enters, and is con- 
nected with a manometer by means of a 
rubber tube, 


Mothering 1500 Chicks 


BROODER that gives chicks just the 
amount of heat they need is shown 
leu 


p the temperature as high as 
this in thf brooder coop. 

fe maintained 
itomatically by a water-regulator that 
fontrols the flow of the oil from the tank to 


Getting More Wear Out of Shoes 


GHOES do not wear as long as they 
‘should, especially workingmen’s shoes. 
Metal shields will prolong phe useful life of 
shoes, but most persona Ho nob/like the 
noise they make when the 
with the pavegy 
click, click, lf: 


hear. va 
colin it Nee wear is wiling, to 
istyvantage of the noise, 
‘Fickic nh certainly add several 

ee pst to. the life of ix shi 
en jis protect the parts 
to weah out first—the front of the solo 
anf the heels. They may be bought for a 
few cents und they ure attached to the shoe 

with very little trouble. 


pete sagtince 


jot pleagint to 


= 
| 


No More Arguments About the 
Dish-Washing 
ONNECT this dish-washer with. the 


faucet and let it do your dishy 
for you. This will do a lot 


ars Gens 
pa 
= 
Tat ef area 
A pe ta ato 
ats ae uses 
or 

[dishes agp held ih a wire tray above 


the whirling nozzles, the water reaching 
every ‘dish. 

Tt ls claimed for this washer that dishes 
for a family of six ean be washed in three 
pe 
scraping. 


jae 


at are 


You May Hear Yourself as Others 
Hear You 


HEFAR your ax othors hear you, thie 


through 
through A 
only is haf own voice plainly heard, but it 
fs also arhplified s0 that all the defects in 
her pronunciation stand out, ‘The tubes 
in the case are made of cardboard and are 
‘sealed at the closed ends with paper. 

‘This device simply projects your voice 
{nto space and then brings it back again to 
your ear. It is a mechanical echo, 


A Tiering-Truck Becomes a Hoist 


ELOW is shown a clever 
machine-shop foreman. 


goes the die to the 
‘of the ‘pres. Then it is simply a 
matter of sliding the die under the punch 

and bolting it down, 
‘This is only one of many uses that a 
tiering machine may be put to besides 
‘work may also 


> 5 
Learn How to Increase the Life 


of Your Shoes 


‘OLLOW the simple formu below and 

you will be able to eut several dollars 
off your shoe bill this 

The use of oll oF g 
leather wear longer, bj 
sand more pliable. 


How Glare Fatigues the Eye 


Fore people could te made to 
realize the value qf correct 


illumination, opticians ould not 
bbe so busy doctoring eyes. 
Look at’ the phi h below 
‘showing eyes under ‘lumi- 


js brbught about by the use 
3d of a reflector. With in- 
the light is first re- 
inst a white ceiling and from 
ected into the room. ‘This pre- 
jcentration of the rays. 
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Would You Take the Bli 
Out of Grass-Trimming 
UCH ax a man may enjoyfind tefl 

M1 pride in taking exe of pt wn fo 


and grounds, anything that} will hel 
take the hard wore out of euBingthe grass 


and keeping it in orderly cert@fnly  wel- 
ccomed by him if it is tls ot tolkeep the 
grounds looking right. 


"bo apniy 
Sott piece SA 
Tub the gi well 
withthe 


the leather 
im of the hand, 
taking spel care to work 


the grease Wyto the seam 
where the sole is joined to 
‘the upper. 


‘Tallow or wool grease are 
‘useful for this purpose. 


Making the Air Propeller Smaller and Faster 


higher in piteh than that of any air- 
plane propeller, and itetip speed is higher 
than has ever been attained experiment- 
ally, the previous record being about 900 
feet'a second. Beyond that 
peller ordinarily loves its effi 
eases to exert any thrust, of 
force upon the air. With 
model ata tip speed 
‘shaft velocity of 7200 
there is a palling for 
pound 

‘The new propeller 
8, A. Reed, an expert 
who is conducting his 
Curtiss plant. When 


ixperiment 


propeller reaches 1000 feet second, its 
‘centrifugal speed is 16,000 times the weight 
‘of any object at ite ti 

‘the material at its tip is thus. 
hhurled out at a pull 


high speed from the engine without the use 
of reduction gears, thus to make use of the 
engine at its best speed, isthe ultimate end 
inview, This invention can also be applied 
to marine engines. 


the the Bum lawnmower 
ich, also to trim the 
course bushes and 


After the lawn-mo 4, itis always 
acceary to" appighfne ‘Apsara 
‘order to et into the corners 
and 


jt is where these new 
shears came in handy, ‘They 
fare made to fit the human 
Nand, une wef thle 
forerunners. ‘They prevent 
fatigue and painful bilstering 
and they cut the grass just 
yell as the uncomfortable 


‘Sheep Under the Electric Clipper 


WEEN sheep are shorn by hi 
scissors, they are frequently 
By employing an electrically driven 
She ealal are pared pala ends 
tthe wool is removed more 

rapldly than could be dove i 


pose, 40 that 
‘make any other 
rmotioh the fere with the work. 
ete 

tructidn to that used by barbers, has a 

wumbes of cutters arranged like the teoth 
cf a comb, and obtains # rapid cecliating 
movement by an eceentrie gear driven by 
‘a armall motor. 
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When a Blaze Starts 
the Bell Rings 


MRE-ALARMS must 


founds \he alarm, and en- 
bles those present to catch 
we fire efore it has reached 
dangerous stage. Tt may 
be used again by simply 
inserting another fusible 
Tink. ‘These links are 20 
accurate that the govern- 
ment has used them to test 
thermometers 


mae 


Eskimo inhabitants gl King’s 
a rocky cliff 


king tryftures 
and walled-Prith/ skins, Mor t 
rooms. (Théy sifepyin 
the rekt 
Unkked Sfates ‘esast-s officers have 
found) the huts warm even when the mer- 


Langley’s First Flying-Machine 


[¥.the modeto0m of the Curtiss szplane 
factory at Garden City, Long Island, 
sre many interesting miniatures of fying 
craft, Not the least so is that of Py 
Langley’ fist aerody 


thrq 
maser of 
river boat. It was this erude pioneer 
inspired the Wright brothers to continue 
their own experiments. 


Pull the Trigger from 
the Inside 


NE inventor at least 
going to give the 
run for his money. 
‘automatic pistol, 
‘h has been invented by. 
‘a. member of the San Fran, 
cisco Fire Departmeys, 


up fro 
thf insidf of the coat sleeve. 
Afbutton ix placed at the 
‘end of the shaft, and when 
this is pressed with the 
fingers, the gun explodes, 
Tt is a surefire arrange: 
‘ment anda deadly aim may 
bbe made at close range. 


Making the Gas-Tank Safe 


A. BULLET-PROOF guioline-tank for 
airplanes has not yet. been devised, 


ieknesses of closely. 
1 bullet cuta its way 
‘rubber automatically 


been devised an 
containing, phosphorus 
complete utility” of the 


4am ia) 
Undergrad’ Le tell 


q Lis meri 
ways May 


Solve the World’s Worst Traffic Tangle 


PPROXIMATELY one third of 
the half million motor-cars in 
New York state are registered 
from the city of New York. One hun- 
dred and sixty-five thousand ears roll 
along its streets every day 
New York's traffic problem is a 
peculiar one. ‘The greater part of the 
city, the busiest part, at least, is 
located on the long, narrow island of 
Manhattan. There are a great num- 
ber of crosstown streets on the island, 
but very few up- and down-town 
streets. In fact, the busiest part of 
‘Manhattan has only fourteen up- and 
down-town streets. Traffic on four 
of these streets is interfered with by 
the presence of elevated railroads and 
street-car lines. ‘The steel pillars of 
the elevated road structures greatly 
impede the progress of street traffic. 
‘During the rush hours of the day the 
north-and-south (up- and down-town) 
traffic is barely manageable. ‘The 
main arteries are erowded to the limit 
‘and, with the present facilities, in a few 
years’ time it will be absolutely im- 
possible to keep them clear.  Some- 
thing will have to be done. Although 
the new block system in use has done 
‘great deal to alleviate the traffic 
conditions, the problem is not solved. 


Commissioner Enright’s Plan 


‘The widening of the streets has been 
considered, but, after a careful analysis, 
of the present ‘conditions, it was de- 
cided to abandon the idea. Police 
Commissioner Enright has suggested 
the plan that is roughly outlined in the 

etch of Manhattan shown, He sug- 
ts that a speedway be built from 
Seventy-second street to the Battery 
along the west side of Manhattan 

land. This would be either an ele- 
ted or a subterranean thoroughfare, 
and it would probably take its course 
along the present Ninth avenue. The 
Sixth avenue elevated structure would 
also be eliminated between Third and 
Fifty-ninth streets, and this thorough- 
fare would then’ be changed into 
aspeedway. Second avenue, 
which runs up the east 


side of the island, would 
be changed to a’ speed- 
way. This would make three 


main arteries for traffic that 
would not be interfered with 
by vehicles bound aeross town. 
It is the erosstown traffic that 
prevents the free movement of 
uptown and downtown traffic 
‘at the present time. 

Fifth avenue is badly con- 


eEaAgens? 
FoR 


By Raymond Francis Yates 


Enright’ 


to convert Ninth, Sisth, and Sec- 


TMurtrating Commissioner 's suggestion 
‘ond aventis into speedways, to be used for one-way trafic during the rush hours 


‘gested all the day, and especially dur- 
ing the morning and evening rush 
hours. In the evening it is almost im- 
possible to handle the flood of vehicles. 
Broadway and Park avenues get their 
share of the traffic during these hours, 
at which time they are crowded to 
capacity. The establishment of other 
routes that would offer unrestricted 
movement would relieve these three 


‘This shows how elevated railroads could be replaced by 
subways, thereby giving the stret over to vehicular traf- 
fic. "The sketch at the right shows a subway for vehicles 


streets of the prevent strain. If traffic 
could be distributed evenly between 
the fourteen streets that now run up- 
and down-town, the problem would not 
be quite so serious as it is now. Ele- 
vated structures on four of these 
streets prevent this, and it is natural 
that the vehicles ‘take the central 
routes. If these clevated railroads 
were eliminated from the surface 

and subways built in their 
stead, the streets could be 
given over to the entire use of 
‘Vehicular trafic. 

Dr. John Harriss, New 
York's Deputy Police Cor 
missioner who installed the 
tower signal system on Fifth 
avenue, has made a new sug- 
gestion about handling traffic 
that is being considered very 
seriously. 

‘Sixth avenue, which already 
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boasts of trolley-cars and an ele- 
vated railroad, has been selected 
by Dr. Harriss as a street in need of 
asecond story. He suggests that a 
vinduet be built, starting at Fortieth 
street near the entrance to Bryant 
Park, and extending to Central 
Park at Fifty-ninth street. It will 
be on a level with the elevated rail- 
way and will accommodate both 
automobiles and pedestrians, 


Some Statistics 


It is feared, however, that prop- 
erty-owners will object to the build- 
ing of such a viaduct, believing that 
it will injure their business. Dr. 
Harriss, on the contrary, thinks 
that it will do more good than harm. 
‘There is a space of forty feet on 
either side of the railway tracks, and 
this will be divided into a roadway 
and a sidewalk. A second-story 

ee to the stores located on 


‘to this traffic problem, 
Mr. D. L. Turner, chief engineer 
of the Transit Construction Commis- 
sion, says: “There are only al 

one ‘hundred miles of up-/and dogfn- 


town streets to ageve About tree 
hundred and twepty-te ot 


cross-town streets ‘There are (0 
eleven through up- and_aown-tewn 


eliminated and pavement laid on the surface. Such roadways would be used 
for down-town traffic in the morning and for uptown tralfc in the evening 


thoroughfares to serve approximately dition as he portrays, something will 
one hundyed andsfifty jown have to be done. Whether it be 


irds, th are Cg ner Enright's plan that is 
nearly 2 wath es faeettapted or thst of Deputy Folie Com 


streets. gAtp othe 


‘one up-apdetow hnetzeet.’ missioner Harriss, or some other yet 
Mr, Turner has put the @tustion unheard-of solution, New York will 


Tato figures, always more dramatic haveAo do something, und, 
ce 


* 
\ 
) so 


lot be t 
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METEORIC CLOUDS 


s 
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Two Hundred Tons Added to the Earth Daily 


Shattered comets shower our planet with dust 


HERE is not a spot 
on this globe that has 
fielded what the housewife calls 
“dust.” It is found settling alike upon 
the white polar snows and on the Sa~ 
hhara desert, as well as on the decks of 
ocean-going ships. 

The earth is continually colliding 
with great swarms or clouds of dust 
and small particles, ranging in size 
from a pin’s head to’a walnut, 

In dashing into our atmosphere with 
speed of from ten to forty-five miles 
second, they are immediately render 
incandescent, and reduced to powdpr 
through friction with our air. T! 
process of dissolution produces the 
shooting star or meteor. Thus 
debris, or powder, resulting {bm 
the continual destruction of 
charges the upper air with 
cosmic dust, which ultimately settles 
down upon the earth. 


What Happens to the Dust 


‘The upper layers of our atmosphere 
are accordingly being continually 
charged with magnetic meteoric dust, 
which forms a continual addition of 
material—about two hundred tons 
daily—to the earth's load. It is esti- 
mated that about forty millions of par- 
ticles, or meteors, become entangled in, 


N instrument known as 
scoresby is used at fhe it 
States Naval Observatoryfut W; 
ton for teaching 
how to com 
deviation 


By Scriven Bolton, F.R.A.S.,M.B.A.A. 


the atmospheric net every day and are 
ground to powder. 

An incalculable number of particles, 
of both organic and inorganic ori 
are held in suspension in our fii 
Attempts to detect meteoric dust 
settles onghe general surface 


shoals that the 
[y encounters are be- 
to be the debris of disinte- 
comets. They have well timed 
tracks round the sun, and are dis- 
tributed completely along their orbits, 
thus forming great ellipses round the 
sun. Hence the earth, in crossing 
these paths on fixed dates every year, 
‘encounters these swarms. 

‘Mutual attraction alone holds to- 
gether these huge dust-clouds, which 
are so very tenuitive that the gravity 
of the planets remains undisturbed, 
and they become visible only as the 
constituent particles are burnt up in 
our atmosphere at a height of from 
fifty to seventy miles. 


on are placed. ‘They rep- 
smbined effect of the mag- 
jeniees on board ship. 


The splendor of twilight 18 
attributed in part to the 
presence in the air of solid particles and 
dust in question. Twilight is nothing 
more nor less than a reflection of the 
vf light by atmospheric vapors, and 
‘dust particles in suspension. ' The 
layer of our atmosphere must be 
tly charged with this fine cosmic 
fdust, and the afterglow appears to be 
greatly increased by the precipitation 


yunters great shoals of dust in 
‘October and November gives rise to the 
splendid afterglows in these months. 


Is the Aurora Borealis Made of Dust? 


‘This meteoric dust is componed 
chiefly of iron, magnesium, manganese, 
carbon, nickel, copper, sulphur, phos- 
phorus, lead, thallium, and various 
silicates, Now, the spectrum of me- 
teorie dust is ‘practically coincident 
with that of the aurora, or the North- 
ern Lights. Evidence appears to show 
that the aurora finds its sole origin in 
this dust, which is of a magnetic 
nature. It is stated on the highest 
authority that a display of the aurora 
signifies a shoal of dust particles travel- 
ing at a tremendous rate through the 
upper part of our atmosphere, 


What Is the Scoresby? 


needle a definite number of degrees 
from magnetic north, according to 
their strength and position. ‘The 
problem is to determine how great th 

deflection is from the may 
netic north, and how to com- 


tho steel 
whole strugture of 
ship. 

‘The scoresby compists of « 
‘compass and binnafle set on 
a pivot so that the magnetic 
bearing of an artificial sun, 
which isa part of the appara. 
tus, remaing always the same. 
The “sun” is an electric 
light, in a. circular frame, 
near the ceiling in a eorner 
of the instruction room. Its 
beams fall directly on the 
instrument. ‘The compass 
and binnacle are mounte:| on 
support that can be re. 
volved on a track to any 
position corresponding 10 
new direction in the ship's 
course. 

In front of the compass is 
1 raised platform on which 
variously shaped pieces of 


f 
battle- 


pensate for it. 

Compensation for deflec- 
tion is made as follows: 

‘The apparent position of 
the sun is observed and read. 
‘This reading is compared 
with the magnetic bearing of 
the sun, which is obtained 
for any ‘position of the ship 
from a book of tables. The 
difference between the two 
bearings is the amount of 
deviation of the compass. By 
means of a set of small mag- 
netized rods set in grooves 
under the compass, which 
can_be moved closer to or 
farther from the compass, 
the needle is forced to swing 
around until the apparent 
bearing and the magnetic 
bearing coincide. ‘The de- 
flection is then compensated 
for, and the compass reads 
correctly. 


Popular Science Monthly 


Oranges Are Now Used 
in Making Vinegar 


of the United Atates where the orange 
crop is important is that even frozen 
fruit can be used for making vinegar, 


Accurate Predictions from 
a Dutch Weather-Glass 
Ra few dollars you can buy an 


old Dutch weather-glass, consisting 
of a white glass vessel, sealed and aire 


which it is to rethajn\ Thd\weather- 
glass musp not be \épded tolbhe sun's 


ns the old Dutch 
I prove a faithful 
Hor on the approach 
1e water rises in the 


tain density and pressure is imprisoned 


Te took Captain Knight 
tturbing the young birds; ia ie he made many 


Taking a Close-Up of Young Birds 
in Their Nest 


ITH all the secrecy 
work at the front, Cap 
built an observation post in a tt 


hawks in their nest. 
In the dead of night a bracket to the 
picture tamera on it. He 

sacking. Later he 

Fafches and used it for a seat. 


G 

Often he remained in the tree for hours, observing 
the unsuspecting birds; whenever they made an 
interesting move he turned the erank. 


in the upper part of the vessel. An we 
know, atmospheric pressure varies 

according to the 
weather, and it is this 
changing pressure, aet- 
ing on the top of the 
water in the spout, that, 
causes the water to rise 
and fall, the pressure 
within the glass remain 
ing practically un 
altered, In very bad 
‘weather the water may 
even overflow. The 
spout is graduated for 
reading. 

A sea captain says he 
has had an old Dutch 
weather-glass in con- 
stant use on board ship 
for forty years, and 
never found that their 
ship's rolling or piteh- 
ing disturbed the accu- 
acy of the weather- 
slass in the least, 
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Nothing Stops This Gun 


‘HIS caterpillar gun will ride over any incline that 
does not exceed 45 degrees. terillar chassis 
carries a 6.2-inch gun, the muzzle i 
down while the machine is in motigh. 
This new type of gun was deysfoped thrfigh the work 
of Mr. Walter Christie in cooyfration with the United 
States Ordnance Dep; ‘mobile unit, 


somewhere in New 
Jersey} where it 
was given its first 
trial. 


One side of the Fitted up for four paticnts, this airplane has roou 
embankment was for a pilet, a mechanic, a doctor, and m nurse 


ihe otter side wae Ambulance on Wings 


the other side was 
36 degrees, ‘The 
gun crawled over it TN Engiezd ts silane manufacturer has de- 
with perfect ease, signed and constructed a hospital of thy air. 

it isa bie, powerful maching equipped 
450-horsepower 


A traveling track, 
which is seen over 
the wheels, is used 


when the machine hour. ni 
is crossing swampy one nurse, TE the p 
country. remain i mn, the 

Even in hilly machine fwill te eighth of th 
country the new 8 for the stretchers, 
gun can reach a which sf h a special door at the head. 
speed of twelve of the nfachine,. The stretchers rest in a tunnel 


‘miles an hour, This ‘that passes through the cabin. 

may be increased Po rpg bene cas) of 68 feet and a 
49) MEKtNGE “ON Sti pew cates wn ol ie Ded ata Di: ng feet. It can carry a two-ton load and 
straight road, ee Tee Satie onist Sistshocs: ean elimb 6500 feet in ten minutes with this load. 


A Motion-Picture Cure for Faulty Acoustics 


ner as sound waves. ‘These 
‘waves, so faint as to be invisible, 
are made to throw an enlarged 
shadow on a plate of frosted 
lass above, which is distinct 
enough to be caught by a motion 
picture camera that is placed 
vertically, 

‘The streams of both light and 
air depend on a motor-driven de- 
vice placed beneath. A stream 
of air is periodically interrupted 
ble to conquer echoes and other by being directed against a row 
acoustic defects before, rather ‘of holes punched in a rotating 
than after, the building is Ne iron disk. 
erected. . ‘The air, passing through the 

‘A longitudinal section of the holes thus intermittently, is con- 
building under consideration, veyed upward through a tube to 
made from a narrow strip of the tank. 
metal, is set in a glass tank con- Against a second row of holes 
taining water of less depth than isk is directed light 
the metal strip. 
puffs of air fr 


that of a spgaker on ¢/stage. ‘Pir 

waves thyf set upfare a3 

comparalfe to wa ung 
lsat 


N apparatus by which the 
ction of sound waves and 
the phenomena of echoes and re- ~ 
verberations in auditoriums ean 
bbe reproduced in moving-pictures 
has been invented by Dr. F. Re 
Watson, professor of physies at 
the University of Illinois. 

By means of this invention the 
acousties of a proposed building 
can be tested out from the urchi- 
tect’s plans, making it poasi- 


enlarged shadow of 
theWater waves on the frosted 
glass plate, and it is the moving- 
Pictures of these shadows that 
guide the acoustic expert. 


tied al Nea hfe Fruits 


at Home ps 


and Vegetables 


they will dry easily. ‘The 
rotary. slicer that she 
tusen for the job will ext 
practically all kinds of 
Vegetables. It can be od- 
Justed to eut uniform 


alices of any desired thick 
‘hess; thus all the slices 
‘will become dry at the 
same time 


‘This cutter, whieh is 
used chiefly for reduc- 
ge to the 


tay lao te used. for 
alien potatoes, ear 
fot, onions, pare 

ine oc squash so that 
they ‘wi dry quiekly 


August, 1921 if. 4 
When Is { boule al. a Pound? 


Pronaraste Kate 8 Herert 


Some of the tricks 
which unscrupulous 
tradesmen play with 
weights and scales 


In this ingenious arrangement, 
to the. seale 


‘can within a can gly the i 
deter chance to fa the pab- 


Here i msimple trick. An iron weight is attached to a ‘changes the potion of the 

fhe bottom of the sale pan, andthe unwary cntomer Piret on Bs ee scales ond to be mans seh 

pays for a half pound of scrap metal that he never Tomers of seven pounds of ice every time he weigh @ 
tr ro seven pounds "weighs 
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PEED is the el 


attribute of phis mail 
canceling machine. Its invegte spent 
fifteen years sulving the problerp af rapld 
mall cancellation, Fy ‘mache i the 


result, It works Ki } typewtiter 
stead of eergen, afte, 

nav, the yuachiro can 
‘one hundred and twenty 


Wi, 
long’ feeder, in front 


the stalnps on the letters are 
special machine is now being 


Intetested the United States Postal De- 
partment in his device. 


Feet Are Needed to Propel 
This Boat 


ADDLE-WHEELS make the boat in 
the pleture below resemble in miniature 
the old side-wheel steamers that formerly 
carried passengers and freight, 
‘An paildle-wheels are going}out of style 
oon the large boats, they seem fo bé coming 


He Built a Wind-Shield for 
His Cigar-Lighter 


to “Tight ut pei ata 
ter gifing. the. matter considerable 
Srovided his cignr-lghter 


Nop the customers’ troubles are ended, 
and they can light a cigar or pipe at the 
first attempt. 


Dangey of Being a Prodigy 


London 


WEEN the ereat lengths of eloth come 
from the Toms inthe mills, they 


reese SABE, anaf 

“The machine that As shqwn igfthe illus 
ar ae a | 
sca tes aad we 


fas it goog thub producing a single lo 
piece, such as aré seen in the stores. This 
Fused over a hot plate, which 
singes off the naj 

‘The cloth is then ready for the big 
bleaching-vate 

Many miles of cloth are handled every 
day in these malls, 


Good Roads Mean Prosperity 
for a Community 


ELOW is shown a one-man road matn- 
tainer that is more économical than & 

horse scraper because of its greater # 

fand because, with its six-cylinds 


aoe 
ele ae 


‘bladd and it is placed in a more 
angular position. In operation it keeps the 
dirt always rolling toward the center. 
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nips hen ta bresthe. ‘The picture 
‘shows him taking his medicine like a man. 


Build a House for Twenty Cents 


WENTY cents will buy you an ico 

cream soda, and it will buy you a house 
—that i, if you ean follow the methods 
used by’ Mr. Lewis Dart, of Redondo 
Beach, California. 


that haldid not have enough naile to nish 

Is. He bought twenty cents? worth. 
‘Now he is a strong, healthy man, and he 
earns his living by serving luneh on his 
veranda, 


Hold the Transmitter to Your 
‘Throat in Telephoning 


Wena 2 telephone is located 
Place, much of the 


Fresh Air by Megaphone 


RESH air may find its way into a closed. 
room through a megaphone. This 

‘megaphone is conn 

that leads to the 


Detecting Bubbles in Castings 


N the manufacture of a small automobile 
accesiory Harold G. Fitzgerald, of Low 

Angeles, California, 

‘aluminum alloy, 


ood 
Much value otherwise 


Tripods Support Fire-Hose 


F course, utreet-ears and traffic gener- 

ally must be stopped in the imme- 
diate vicinity of a fire. But often there 
fare hose leads carried for blocks, neross 
strets, and effectively tying uy tral 


them aa a echt of suspension bridge, 
which ears and other traffic could pads 

‘This apparatus might well be adopted by 
other eity ire-departments. Ita use would 
avoid the blocking of traffic at fires of any 
‘magnitude which often disrupta an entire 
strect-car aystem for hours 
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When a Burglar Says “Hands Up" 


ERTING the owner of the cash or 
‘diamonds he is looking for, the high- 
wayman directs his victim to raise his 


Hands. How ean that unfortunate obey 
and a th 
"Thi 
yen b jvented 
ich toa cae creer, carry: 


# ‘4 mechanism Bonnected with! a hinged 
strap that passes ver one shoulder. When 
the arm is suddenly elevated, this mechan- 
{sm operates in such a manner as to pull the 
trigger of the revolver. 

Query: Would ft be safe for a Indy to 
say "good evening” tothe wearer of this 
belt? 3 


Keep a Stove in Your Pocket 
AN sleohol stove that_you ean keep in 
‘your vest-pocket! It is not a more 
freak, but a practical little device that will 


> 
the tft - Tunning out into the 


"The devdb sno larger than a wate and 
it may be carried about in 4 man’s pocket 
ora woman's handbag with the same con- 

‘A small charge of alcohol will bring a 
{fair-sized pot of water to the boiling-point 
tn a shore time,” Several charges of ful 
will cook a meal, 


Steel Rope Holds Back Crowd 
[¥ order £0 kop the crowds on the side- 


it parades in San Tpnogieco, 

artmpent has ytopted than 
5 ons the Bret 
tt 


supported by heavy 
aS 


ad at regular interval 
The cable ie wound on drums and when 
not in use is stored away. Just before a 
parade starts, special” wagons. distribut 
these drums at appointed places along the 
street, and a crew of men erect the wooden 
posts and attach the steel eables to them. 
Later these same wagons follow up the 
parade, and the posts and stecl cable are 
Toaded into ther 


He Has Six Fingers on Each of 
His Hands 


OCCASIONALLY you bear of « man 
Othe has toe, mecny” ages or toes 


Di Fu per woe te yy 
ny 3 

store ota 

reac 

his picture, pe obliging} 

‘ated al cre fags ob hn chee 


whe 
The only time his extra fingers 
bother him is when he wishes to play 
the piano—they get in the way. 
According to biologists, if this 
twelve-ingered man should marry a 
‘twelve-ingered woman, most of their 
children would have twelve fingers, 
though the tendency might not ap- 
‘pear until the next generation. 


WILD animals nowadays have an une 
happy time attempting to excape the 
hunter. ‘The modern hunter wears an 
‘acetylene lamp fastened to his eap and sup 
plied by a generator carried on a belt 
around his waist. Such a lamp leaves the 
hunters hands fr 


‘ig 
ua 
Jie. Tessnes 
ae 2 sel lighting: attachment at 


rakes matches unnecessary. 

It is claimed that this lamp will burn ten 
hhours on one charge of carbide and water, 
and coats leas than one cent an hou 


This Strop, Also Fits the Pocket 


“TRAVELING sen wil! surely welcome 
a razorstrop for safety-rasor blades 
‘that is small enough to be carried in the 


ally prepared rubber pads are 
mdunted in a little holder so that they may 


be pinched together. The dull razor- 
blade is also provided with a small holder 
0 that there will be no danger of a cut 
finger when sharpening a blade. 


Units of Electrical Resistance 


‘HE ohm is the unit of electrical resist- 
tance, ‘Electricity meets resistance in 


bad Ge ne beter 
back and to prevent too 
much from flowing through 
the circuit. 

"The little device shown 
above has an electrical re- 
sistance equal to many miles 
of large copper wire. One 
million ohms are crowded 
{nto very small space. When 
fan electrical current meets 
‘such an obstacle as this, it 
‘must atruggle to get through, 
‘and much of it is prevented 
from doing #0. Such resist- 
‘ance units find wide use in 
electrical experimental labo- 
ratories, 


His Store Floats and Customers 
Arrive by Boat 


“TET’S row over to the store,” says the 
man who wants to buy some marine 
supplies. 

‘The owner of the store pictured below 
figured that marine xupplies could logieally 
ve sold from a boat, and he was not mis- 
taken, ite stared, with ingle store. 


attow he has de 
bee fet?) of store 

ear bury 

here motor boat 

Uwners, Fowboat canoe owners, 


even yacht owners, are sure to be found, 
with all their varying needs of special 
marine equipment. The windows give some 
‘dea of the varied stock required. 


‘Sermons by Wireless 


WHEN the pastor of «church in Pitts 
‘burg was suddenly taken ill on = 
Sunday afternoon, when it was impossible 
to obtain a subatitute, x novel plan was 
resorted: 


r ing horn, and the musie and 
the sermon in the Calvary Church were 
distinctly heard. 

‘There is one advantage in the preacher's 
being ten miles away: he could not see that 
bald-headed man in the third row who 
always sleeps comfortably throughout the 


It Bundles Grain into Shocks 


FOR avidly bundling eran into shocks 
‘o that it will not be exposed to rain, 
Harry Baxter, of Newman, Ilinois, has 
Invented a revolving device attached to 


tthe hallow frustrum is full, the support is 
swung out of the path of the shock by 
manipulating a handle: thereupon the 
Joaded frustrum will drop, the shock turn- 
ing to-a vertical position. 


Rubber Coats for Watches 


PROTECT your watch trom scratches, 
Pate, fall and general bard wear by 


gxcosing iti vm it 
wT idea 
Kenzie, a rfsider in 
Canada, 

‘The picture above shows 
‘one of these cases in use. 

‘The hack of the cover is 
made entirely of rubber and 
the front half ix cut out to 
‘expose the face of the watch, 
an idea evidently taken from 
models of old hunting watch 
ceases, which sometimes had 
practically the whole face 
covered and the figures. of 
the hours engraved on the 
ease. 

‘There in w hole at the top 
for the stem. Thus the rub- 
ber ease can be put on and 
taken off rapidly at the be- 
inning and end of a working 
day. 


How They Learn to Swim 
* in Scotland 


NEARLY every swimming. inwtructor 
hhas a method all his own. In the ple- 
ture below you see a Scotchman teaching a 
irl how to swim in a small pool located 
‘within the entrance to the Firth of Forth. 

‘The instructor stands on platform, with 


Pl 
ot tron 
ry the 
pole fbr? To ofrrect the 


swimmer's arm and foot movements, and 
tthe pulley permits of « quick adjustment 
‘of the awimmer's body in the water. 

Imagination is left free to picture what 
would “happen should the instruct or love 
hold of the rope. 


ley 


MARINE 
I} ceneune-sorres- parts 
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This Little Implement Makes 
- Knife-Sharpening, Easy 
NIFE-SHARPENING with 
welorapinding whee oral 
jeuetee sn encent gee 
er os ace oe ere, 
at which to hod the’ lade eal the 
i cide 


DPromure pecefaig in de 
smog fina Ay 

hare fr now fe kath-sherpener 
lh atigfis to tie detail for you, 
cc of two rough-edged 
Shans raaiutol on woos ame 


‘8 that they touch each other. 
‘To sharpen a dull knife you draw 
It between the two wheels and it is 


No Excuse for Letting the 
Tooth-Paste Dry 


‘OW often do you put the serew= 
‘eap back on your tube of tooth- 
paste when you finish using it in the 
‘morning? Most people have a habit 
of leaving it of, The paste at the 
mouth of the tube drier during the 
orging it is hard 


at 
‘shown in the picture above is recom~ 


mended. It opens like the cellar 
door. Most important, it is never 


‘sharpened on both sides simultane 
oualy, The wheels can be revolved into a 
new porition when they become dulled 
from too much wear. 


Salt Water Kill 


GALT helps to preserve cut, vegetables, 
‘and yet when it is sprinkled on the 
seround it will kil 

‘wish to make & ps 
instance, sprinkle 


of digging it up. ‘The wal ‘dies, 

In the picture bglo ‘two men 
literally wating path, Do of them 
pumps wi ‘other one 
hols a the#loomed grass. 

Tf is péghible that students of agriculture 
hhavp taken note of the effect of salt and 
allali on the vegetation of Colorado and 
Arizona, and other Western states, and 
‘that they learned they could apply nature's 
‘methods to their own ends. 

‘Common salt and green vitriol (iron 
sulphate) or blue vitriol (copper sulphate) 
are commonly used to eradicate grass. 


Grass 


yy vegetation. “If you 
‘across your iawn, for 
‘on the grass instead 


Turn the Heating Plant into 
by Ser ‘System 


MARY en, moved by the unsightlt 
‘news and utter usclessness of radiators 
in summer, have wondered why they could 
not be used to cool a hot room in July oF 
August. ‘The same pipes that conveyed 
hhot water or steam throughout the house 
in the winter will also earry cold water in 
the summer and keep the air of the house 
from ei! 
‘outdoor 

‘This 
very ti 
tem bi 
need a water-cooler for the summer. It 
may be installed in either the cellar or the 
attic, unless there is a well in your grounds 
from which you can get naturally cooled 
water. Pans must be placed under radia- 
form to catch the moisture, Also there 
must be outlets at the top of the radia- 
tors, as cold naturally has a reverse action 
to heat. 


lost, since it is always fastened to the 
tube. Thus there is no possibility of the 
tooth-paste getting dry and uselem, and in 
‘consequence being wasted, 


‘The Spout Swings to the Tree 


A EEW years hence the city of Glendale, 
California, plans to have one of the 
‘most beautiful oak-tree drives in the coun 
try. All trees along a five-mile motor 
thoroughfare have been removed and tiny. 
live-caks have been planted at regular in- 
tervals along the road. 


be swung into the parkway along the road 
to water each tree. The driver merely. 
swings out the spout and turns on the 
‘water. He proceeds from tree to tree until 
the whole lane is watered. 


‘The Traveling Lawn-Mower and His Outfit 


thoroughly, even the apparently simple job of looking after 


lawns and shrubbery. 


‘eyeleear. It drive 


Is This an Automobile or a Motorcycle? 


[OS,ANGELES boasts man who believes in doing a job Pe peculiar combination of motoreyele and 


lawns, 
‘suburbs 


taste, 
He uses a bicycle with a small 
rubber-tired trailer to carry his tools. 
‘The bicyele is clamped between two 
rails that are attached to the front of 
the trailer. 


With a Hatpin She Makes 
Rye-Bread Flowers 


FFROM loaves of rve bread flowers 
grow—that is, if the bread is in 
‘the hands of Mrs. Johannemann, of 
« Willowemoe, New York. She takes 
1 fresh loaf of rye bread in one hand 
‘and a hatpin in the other. In a short 
time the top of the oat is trans 


formed; 7 ‘and 
r ‘ot ho afiltul 
to flee flowers 


108 apes 
‘making them of bread, 
such a tendency to crumble. 

‘The picture above shows a box of 
rye-bread flowers that Mrs. Johanne- 

jnn made and sent to Mrs, Harding 
the White House, The bread 
dries soon and as a result the flowers 
‘become firm. 


Photographing the Last Lap 


WEEN the finish of race is clos, i soften 
difficult to determine ‘which horse first 
crossed the line. ‘The judges have an unob- 
Sructed view of the track and are in a better 


position to judge the ‘on the 
ground level. gat ex tof a close 
finish thy ot ‘misled, and 
diaputes| iyfltes’ decision 

The efimera ‘mal such disputes 
impomsiffe. Ag the moment of fthe finish the 
shutter { releaftd and an indisputable record is 


obtained 
x 


prevent the machine from ogrturn- 
ing. These wheels are maygpulated 
with handles. ‘The wheels ‘are also 
‘used when the machine ia traveling at 
low. speed in heavy traffic. ‘The 
trailer wheels are fitted to the chassis 
in auch a way that they will follow the 
uneven surface of the rod. A low 
center of gravity prevents slipping and 
skidding. 


Make Your Own Candler for 
Testing Eggs 


POULTRY bushandman of the United 
States Department of Agriculjure bax 
ean they 


devin‘ sgl egpsoptey 
made at 

RE apo eapMlon 
side i eect 


cota bad egg. ‘The big end 
is held up, « position that res 

veals the size of the air cell us well w 
the condition of the emb 

fertile specimen, ine 


es clear 
tile erg betr 
as the embryo, 
0 is diseased and the egg has 
‘neubated for at least forty’ 
ight hours, the blood settles 
from the embryo toward the outs 


y 
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More Water for the Propeller 


An ingenious device that lifts the water in shallow streams 


HEREVER shallow water is 
encountered in eanals and little 
rivers, there is danger of boat 

propellers fouling the bottom. ‘To 
prevent this:the propellers are some- 
times housed in-vertical recesses in the 
hull, known as “tunnels,” the tops of 
which slope downward fore and aft. 
For vessels that are of considerable 
draft, even when light, this arrange- 
ment serves the purpose; but when 
the draft is very small, the tunnels are 
of little use, as the propellers must 
necessarily be submerged a certain 
depth, which may be greater than the 
draft Of the boats. 


How Additional Water Is Raised 


An Englishman named McReynold 
has invented an ingenious device by 
means of which, instead of being 
obliged to lower the propeller pf a 
shallow-draft boat below the level of 
the keel, water is actually raised by 
suction in the propeller tunnel to a 


By P. J. Risdon 


English correspondent for 
the Popular Science Monthly 


higher level than. the surrounding 
water, and maintained at that level 
as long as the propeller is at work, Tt 
sounds rather like holding on to some- 
thing and trying to push it away at 
the same time, and in point of fact the 
analogy isnot really a bad one because 
it appears that efficiency is 


‘The}device cit ac 
the tof of the is a tube, of pipe, 
connefted to an fiir-exhaust ump. 
Wherf the pump igfstarted, it efhausts 
the gr from theftunnel, andfthe re- 


sultifr suetion 
tungel up to thé required level, com- 
pletely submerging the propeller, the 
lowest point of which is thus kept well 
ove the lowest point of any shallow- 
draft, flat-bottomed boat, and conse- 
‘quenily protecting the propeller from 
damage, Outside the tunnel is fitted 
‘glans tube in which the water rises to 


the same level as in the tunnel, and 
which thus serves as a water-level 
indicator or gage. 

The propellers, of which there may 
be either one or two, are inclined 
slightly downward at an angle of about 
ten degrees with the horizontal 


Some of the Results 


med for the system, 
ites. "‘wash” from the 
ra it highly> satis- 
als and narrow water- 


iirty-four- 
spowerffour-cylinder motor, and 
Noaded with? twenty-five tons, was pro- 
pelled at a speed of four miles an hour, 
and afterward, acting as a tug, towed 
another barge laden with thirty tons 
at a speed of three miles an hour. 
‘This does not denote a high degree of 
efficiency, but efficiency has sometimes, 
to be sacrificed in order to meet unusual 
circumstances, 
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Enameling with a Torch 


'N the ordinary process of enameling, sheet iron is first freed from 

grease in an oven, cleansed and dried, then covered with « layer 

of enamel. This first layer is then melted in an oven, and an enamel 

of different composition applied, melted, and cooled slowly. Now 
a new process has been evolved that is incomparably simpler. 

‘An enamel powder is drawn in small quantities from a reservoir. 


It is drawn off in a current of driving gas of compressed air or oxy- 
gen. This driving gas current mixgll wit 

duced into the nozzle of a 

fed with, an explosive mixt 
compressed air. 

powder, blown f 


‘enamel powder is intro- 
system of which is 


heated | to a temperature 
ufficing for the welding of 
the liquid enamel, which 
either effected by special 
agents or by another flame 
‘coming from the nozzle sy 
tem, A uniform adhering 
coating of enamel, the thick- 
ness of which depends on the 
duration of the sprinkling 
process, is produced by this 
means,” By slowly moving 
forward the enamel sprinkler, 
the whole surface is evenly 
coated. 

This process is cheaper 
than the old way; also the 
enamel is more durable and 

permits of defective parts 


In a new process for enameling, 
ss powder bs drawn from a stall 
Fectvolr Ina driving gas of 
compressed air or oxygen 


‘being readily repaired. 


"He is making a map of the stars by the simple 
method of marking’ them on a glass plate 


You Can Make Your Own Map 
of the Stars 


NY amateur astronomer can easily make an 
‘accurate map of the constellations. He has 

hut to lie on his back and mark, or "spot" on a 
sheet of transparent material, such as glass, the 
stars overhead just as he sees them, ‘The brighter 
stars ean thus quickly and readily be lopated on. 


tial or starhart, wil dlaclose the name of ench 
star. 

‘The best way to become familiar with the stars 
is to observe them on a few clear evenings during 
each of the four seasons. ‘Thus the conspicuous 
stars of spring, summer, autumn, and winter can 
be learned. When you have thus made their 
acquaintance, they are easily remembered. 


Health Determined by the Amount of Oxygen Consumed 


HE amount of oxygen consumed 

in performing a particular piece of 
work is believed to be a definite indi- 
cation of a person's health and general 
physical condition. To diagnose your 
health it is therefore as important to 
‘measure your oxygen supply as to take 
your pulse or temperature. 


order to measure all the air in- 
haled, the instrument is fitted with a 
mouthpiece like those used on gas 
masks during the war. A piece of rub- 
ber fits under the lips in such a way 
that no air ean be inhaled or exhaled 
except as it passes through it. The 
nose is closed meanwhile by strong 
nippers. From the mouthpiece runs a 
long, flexible hose connected with the 
oxygen tank. 

‘The length of the hose makes it pos- 


sible for the patient to move freely 
about the room and perform a variety 
of exercise. An observer meanwhile 
obtains accurate readings of the quan- 
tity of oxygen consumed, 

‘When a case is to be diagnosed, the 
patient is first examined while lying 
upon a couch, so that the consumption 
of oxygen during relaxation may be 
compared with that going on while 
the patient is performing various tasks. 

Readings are then taken while the 
patient operates a typewriter or moves, 
about the room or performs some more 
violent exercise. When these readings 
are taken in connection with the blood. 
pressure, temperature, pulse, and other 
symptoms, an accurate diagnosis be- 
comes possible. The results of a series 
of experiments made in various labor 
tories have proved of great value. 

By examining a variety of subjects 
under various conditions it has been 
possible to establish the normal 
amounts of oxygen required for various 
forms of work. When a patient’s oxy- 
gen consumption is measured, his 
Variation above or below the normal 
can be given at a glance. 
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In the City of the Lilliputians 


Seventy small people have their Ye 
own fire department and police 
force in their own little town 
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Solving a Few of the 
Knotty Problems that 
Face the Photographer 


‘This touching message 
was written in pencil on 
wens photographic 


inthe dark:room, 


‘An old clothes-wringer will 
‘ereatly reduce the time usu: 


‘lly consumed in ferroryping, 
The, photog laced 
on ‘black ferrotype tins and ‘A plate is not necemary in taking photographs of lace. 


rolled through the wringer Tastead, the lace ls placed on sensitized printing paper, 
‘then put fa the 
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‘The Truck that Hugs 
the Barrel 
"THIS, paper- and barre. 


indling truck has a bear 
Tts steel arma hug 20 


hug. 


tightly that they are able to 
lift a heavy roll of paper elear 
‘off the ground 


tora 
theater, 
‘vonltio tresk oven kes 

hou, The arms will grip 
a roll having a diameter of 
three feet. 


: 
ed) 
sacar ete 


Easier Work for the 
Glue-Makers 


[ths stockzards are great 
piles of refuse ready to be 
hauled to the glue works. 
Formerly two workmen, one 
‘who pulled and the other who 
pushed, constituted the pro- 
pelling machinery of the hand- 
cart into which the refuse was 
shoveled. 


With every train of three 
cars, one man does the work 


To Strop Safety-Razor Blades 


‘ANY men who shat 
prefer to do it with the little safety 
razor. The only disadvantage at 
to thin has been the necessity of 
fon hand a supply of new blades; sa " 
the old-style razor of our rd 
day, It was not possible to shary 
ah antares: 
atop ety 


themselves now 


tion 


ease Vaden 

‘The bpparaty 
rita off two 

ane abe the ther, 


fashion 
eof these carries 
two if accommodate the razor 
baer lwhile the other has two slots that 
allow the device to be closed. 

In addition to the use originally planned, 
its ingenious inventor discovered that by 
keeping the blade in the apparatus the 
raxor could be used in the manner of the 
old-style razor. 


Lecturing to an Audience 
of Deaf People 


ECTURING to deaf people. 
4 That sounds peculiar, but it has 
been made possible, and it is now an 
every-day occurrence in Germany, 
where the aystem was di 
okach meme of the 


with 
that io 

ambi 

before 

the a resi the embed 


Pele purants roaph Gan eo or 
telephone, and all other disturbances 
are eliminated. 

‘This system has been introduced in 
America, and a very succeraful lec- 
ture was carried som time ago in 
New York city. There is nothing 
‘complicated about it and nothing to 
ket out of order. 


“Shines” Flow from This Brush 


HOE-BLACKING and ink are not un- 

like in many respects; hence it is not 
surprising that a fountain-brush for shoe- 
Bincking ha heen invented. “The Backing 
in contained which 


int w) 
baceopha 
int 
the fountain- 


[As the user presses the 
button with his thumb, the blacking is 
released. The tube is air-tight; hence the 
blacking within cannot evapor 


of six. 


It Floats and Is Sanitary 


ONE te, ge 1, Carrna se 
‘son thrusting ‘is arm into a 

pail Of drinking-water and fshing for the 
cup. The boy was wet up to the should 
fand undoubtedly the water was the rich 
by a few thousand germs, 

Tt was right there that the idea of the 
‘unsinkable eup was born, 

capuearaly Caries 


"abeaf ‘coe 
5 So 
oat peep af 


Hideo the tupy naturally Ie in that de 
That stays uppermost in the water. 

‘The principle is the same an that em 
ployed "in shipbuilding, where airtight 
Baikveads are used to prevent a hip from 


Traffic Cops in San Francisco 
Merely Push a Button 


SAN FRANCISCO has itx own 4 
S trattie probe ‘dey 


hs been inven 

trattic. "cop motorpriven, 

when the praffc fh waft the i 

to stop of pss dinfition, al 

thas to dofis to 

pushes tif bu turns the 

sign and ft the diye time blows a whistle. 
‘When the machine is in use, it is sus 


pended over the center of the street by two 
‘xmall cables. In the picture above it is 
shown being cleaned and made ready for 
‘the day's work, 


He Wears His Chair 


"THE char Jacket pictured below is the 
invention of Jeremiah Holliday, of 
Winnsboro, South Carolina, It is intended 
{for workers who must move from place to 
place and earry their chairs oF stools with 
them, A-eircular chair seat with support- 
ing legs attached to itis fastened halfway 


rand fo a canvas jacket front oft 
neat has two deopabov' x 
room fo} the wyfirer's logs o 
up. Col ing cuts a 

the jacfet to Yjuuble him fo sitfdown 
with 


it, he fastens the ends to a projection on the 
chair. 

‘The chair needs no adjasting and wil 
fall In line when the wearer changes his 
position, 


Hungry Caterpillars Make Up 
This Moving Circle 


ROCESSIONARY caterpillars will go 

round and round ina cirele until they 
drop exhausted, because they haven't 
much sense, These eaterpillars usually 
travel in a procession, one of them becom- 


Ing the leader and the others follgwing 
bilndly. Ax they travel thaf spin a 
alk ribbon shaq guidgs thin, when’ 
ny 
Bip euphraetthe begin 


blindly ina cicie, following the slken 
thread—tometines for day. 

in hie book “Life of the 
cls of an eleht-iny proces 
Som tround the edge of a ase, After the 
‘aterpllars had chimed ‘othe rime 
‘emoved the silken thread which they had 
Aegard to this Fubve sayy. "The 
regard to tus Fabre sayy "The cater 
pillars in distress, starved, ‘shelterless, 
Ehiled with cold st night, cling obstinate 
to the sik ribbon, covered hundreds. ef 
tines, because they Tack the rusimentary 


Why You Should Not Melt Butter 
UTTER suffers considerably when it is 


‘to melt in the air die. 
Fra been gnade by an, 
The| bi 


SPE 
— PS te 


How the Fruit Train Can 
Be Cooled 


ATION of freight-ears ls of 

tance from. an ice-conser- 
vation and expense standpoint, Unloas 
tthe ears of fruit are properly cooled. bel 
starting pa 


Where theMcars are pre-cooled, this dif 
culty does not develop. 

‘Special cold-blast pipes, which are ad- 
justable over the hatches of the ice 
bunkers, are used in pre-cooling the cars 
and their cargoes, the cold air emanating 
from ammonia plants in special refrigeration 
‘systems located at terminals, 


Wheeling the Baby Electrically 
WHEELING a baty-carriage uphill ia 


tiresome work; hence we now have 
the electrically driven carriage. Tt was in- 
vented by a Seottish clergyman named 


Mackenzie, The battery-box et 
pligs:the power Jy ldcateg under 
of and 
an ots 
tra 


‘chain 
ridge into 

torbrfed ahd ig uided 

ho ny ‘the handl en sho 


es tolstart or stop the carriage, ahe 
pulls a switch-lever. A rope leading {rom 
the handle to the rear end of the enrringe 
fz a sort of friction brake, enabling the 
driver to reduce the speed of the carriage 
without stopping it 


Three-Point Suspension 
for Trousers 


SUALLY there are six buttons 
for suspenders on the edge of 
pair of trousers. But are all 
those six necessary? An English 
tallor thought the matter ove 
and decided that three would 


‘upon he 

ahownbbste. 
Tat 

wail 

of raat 
One bulton 


thing happens on each side. ‘Thus 
the three buttons do the work 
that six did before. ) 


Take Your Own Camp Grat 


UILD a fire in the woods and cook your 
dinner on it—that sounds very tempt= 
ing; but unless you earry some sort of 
arate with you it will be a difficult under- 


‘The cs ahi le of 
metal andjie it it 
sink into.tie grdyfid. pre espe 
{is for potsfind fi 
for frying! 1 etfeains 


to prevegt the wind from spreading the 
frwand to concentrate the heat under the 
food. 


Balanced Rations for Chicks 


ONCE pon a time, two tiny. chicks 
‘broke through their shells at the same 
moment and fell into the hands of the 
Department of Agriculture. One chick 
was fed properly—his rations being care. 
fully balanced. ‘The other chick was fed 


wi to physical growth, and the 
experiment of the Department of Agricul- 
‘ture described above for the benefit of the 
cchicken-breeder could be applied with ad: 
‘vantage to human beings. 


We Now Have the Notched 
Hammer Handle 


ID a hammer ever fly out of Four band? 

If you take a heavy stroke and you 

have a light grip, the hammer is apt to fly 

from your hand with considerable foree. 

‘And if any one is standing in the way of it 
—well, some one will be hurt. 

‘You ean use this q 


th 


‘Yha can actually do more work with 
this hammer than you could with the ordi- 
nary hammer that for so many years has 
held its place in the toolbox. 


t 
Specially Made Shoes to Wear 
on the Beach 

TS tte, gears a ttle mata 
digging for shellfish that hide 
themselves in the rand. She is 
wearing beach shoes that are rem- 
iniscent of the clogs and pattens of 
‘the old world, although the prinei- 
pile of wider gu give 
rity ud in 
in 0 ot 

NI 
faces Tre worn by Beach 
ers on the west coast of Eng 
land where there are quicksands, 
People who live near such places 
literally have to wateh their step, 
snd the centipede abowt make It 

J r easier to do 80, 


This Fan Fits Any Socket 


HERE is now a small electric fan that 

‘willscrew into any electric-light socket, 
It is threaded at the end like an electric 
bulb, and can be moved from place to 
place as easily. The fun blades have a 
metal guard around them to protect the 
fingers from possible injury. 


abi 
to 
can 
it is fexib) 
end. 
it rte fan may be 


the same time as the light is bei 
simply by providing a double bulb socket. 


_ 


———— 
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Special Memorandum Pads 
for the Blind 


HAPED like a wafil-iron is the 

new aluminum memorandum pad 
for blind people. A piece of paper 
is placed between the corrugated 
sections before they are brought 
together. ‘The pad is then ready for 


When the blind man wishes to 
make a note of sometbing, he 
‘small metal punch i 


, Phe blind) man punches the holes 
ii ‘with the alphabet for 
the blind. When he runs his fingers 
over the raised points, he reads off 
what he has written 

‘The blind have many friends. 
Witness ‘the number of Inventions 
‘continually being brought out for 
their benoit 


‘appearance in many homes, igfiw 
boing built on a larger scale in Means 


mostruyted a 
phe dple. 
hs in- 


It alsorsaves considerable. eaal-shoveling, 
fand any cook of any household will testify 
1s to the immense amount of watehful eare 
saved. 


Airships Are Now Moored to 
Mastlike Structures 


NOT. lone ago the idea of building 
‘mooring-masts for airships was con- 
lered fantastic. And yet they are actu- 

‘ally in use to-day in Pulham, England, 
always been encoun- 


frequently 
by 


id gusfh have saddle m 


hips to swing 
"Aire 


like’ a weafher-vane. 
‘ships have been tethered 

for periods of six weeks in all kinds of 
weather. 

‘The picture above shows the actual point 
of contact of the dirigible R33 with the 
new mast at the Pulham airahip station. 
‘The crew boards the dirigible by a ladder, 


By Their Beads Ye 
Shall Know Them 


[OST of us have read of 
babies who were 
changed in the cradle and 
of the confusion arising 
therefrom; the subject has 
Tong been a fruitful one for 
story-vwriters. 

A certain maternity hos- 
pital in New York city is 
doing its best to avoid such 
accidents by a very simple 
scheme. Lettered:beads are 


strung info a 
every pie 

name #07 
possiffie chafee fo 
tity Jo be nist 
make assurdnce 


‘The sex of the baby isin 
dicated by the color of the 
deada—blue for a boy and 
pink for a girl. 


Easy Days for the Bricklayer 


MONE brick in the hand ix worth two in 
the pile," 40 this bricklayer thinks, 


igibfes yo the grounds To speed up his work he made a amali 
aft to pl ‘ooden ahoot and the bricks slide down the 
their infrnefse size yg incline into his hand. 


Th 


‘This brick-delWvering device is the inven= 
tion of Major Frank Gilbreth, the Ameri- 
can efficiency expert. 
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h of the cheaper 
yed like the e 


the colors, ‘There are as manysglls 
"°) 

iA inheepstion 

ning find Sewing 


sped wll please the 

‘the Pookout for 
attractive materials, 

‘Woven designs are uled for the 
more exponaive fabries, but they are 
planned in the same way by the same 
‘men who plan the designs for the 
cheuper textiles. 


NEVER buy ogrles until yos have 
tried them out in the wind. 
will the dealer let you do, this? 


eyele and expects to dash 
gh sandy places, the man 
‘the counter will oblig- 

Dit of sand in 

lades of the fan. 


that can be 


‘But 
One 
‘wise dealer has put an elect the 


Safety Guard for Punch-Presses 


PUNCH-PRESSES have clipped gifimany 
hyeriy. Since ne 

fs fect in 

hav taken 

ell parded. 

ery properly, 


jereases.| 
guard that makes 
front of the press 
i Tf the operator's 
hhands are in the way or under the die, they are 
brushed aside before the die strikes, This guard 
hhas been used for three years, and it is claimed 
that no aceidents have oceurred with its tse, 


Five Jobs Accomplished on 
‘One Machine 
GUOWN below is a machine that wil 
keep three men busy, although they 
may be doing different jobs. It will do 
shearing, coping, notching, section-cutting, 


fand punching 
Fife bis 
cope fait andffirighs w 
‘unit ind 
of tf o 
‘indi fidual ach of do- 


ing the sam amount of frork would cost’ 
rE 


ident 


several times ae much 
as this machine, 
There is economy in 
space, operation, 


A Shower to Fit Any Bathtub 


TVERY bathtub can have a good 

shower-bath when this little at- 
tachment is alized to it, Tt in held to 
the side of the tub by a small clamp, 


fe shower, all the pleas 
tures of a regular shower-bath caf be 
enjoyed. Tt may be used also for 
washing the head without the neces- 
sity of getting into the tub. ‘The tem= 
perature of the water must, of course, 
‘be regulated at the faucet 


‘This Man Never Has to Hunt for 
His Glasses 


very 
reading. 


78 Ising Bod case, 
fo bl rigged up a head 
piece consisting of a band 
‘fitting around the forehead and 
the back of the head, with 
small hinges connecting the 
front half with the back piece. 
A short rigid arm holds the 
glasses in place when in use, 
and when Mr. Gamer is 
through reading, he merely 
pushes the glasses up on his 
forehead. 
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‘This Flashlight Works 
with Air 


TLASHLIGHTS are used to 
take photographe in dark 
© flashlight supplies 


"uetinte" lighpeast jrnee 
nary f for ighures, 
Cortpin’Pubstanher eit ot 
grey nigh wy 

fo Hubstunicos 


Wi brought to a detain to 
perature, magnoslum will bura 
Fapidly--almoat explosively 
‘Magnesium powder is wed in 
the flashlight holder here ple- 
tured, ‘The powder is blown Into 


For Chopping Wood with 
Your Feet 


WOULD, you rather anit 
wood with your hands or 
with your feet? Which would 

fatigue you more? 
‘One. inventor believes that 
able to chop 


Then the foot pal ie prene 
the heavy blade, mounted 
onan arm, mover’ downward 


niall flame. Blowing into a 
‘mall rubber tube raises the ‘magnesium 
powder from the hollow handle and sends 
it into the flame, which then produces a 
Aight that i rich'in sctinie rays. 


It Sifts Ashes by the Ton 


‘THE machine shown below gobbles up 
‘ashes by the ton. The ashes are thrown 
into x revolving drum at the back of the 


machine. ‘The very" fine patil 
{rough and foe irr paris pa to 


wit x 
ir i nt 

‘abofft and thf large sfeces fall edvaacrew 
ry thaf revolvih in aqllid medium. 
‘convoffors are Ipeated in the inclined 
tank. Hergthe heav§ matter, such as the 
linkers, into the liquid, and the 


lighter matter, such as the partly burned 
‘oul, is lifted by the conveyor to an outlet 
‘0n the opposite side. 


Dangling from the Bicycle She 
Lowers Center of Gravity 
1 frat glance this looks like one of the 


‘most daring feats ever carried out in 
midair. 


European gymnast, re- 
crowd gf- people 


though the trick appears very hazard- 
ous, it fs not xo dangerous as it looks. ‘The 
‘woman hanging on the end of the iron acts 
Tike the lead Keel on a sailboat. She pro- 
vides a low conter point of gravity that 
wakes it ‘mponable for the 
bieyele to tip over. I the iron pipe were 
shorter, there might be another sary to 


‘with considerable force. The 
piece of wood to be split is held under 
this blade. When the foot iy taken off 
She peda, ade rétare 80 i normal 


Carry Your Hangar with You 


[se ithout saying that airplanes 
‘must be protected as much as possible 
from the elements. Sun, wind, and rain all 
Ihelp to shorten the life of a machine, and 


yet ‘hangar in 

aw 

7 an fn a 
be ogfried 

by 1% really ‘that 


‘may be rolled up into a small bundle and 
carried in the fuselage of the machine. 
Celluloid windows are provided and doors 
‘that roll up are placed in the sides, 

‘The tent-hangar ean be taken out of tho 
‘machine and put up in half an hour, 


Hair 1s Now Singed Electrically 


E are told that hair should be 

singed regularly to remove split 
tends; but heretofore singeing has boen 
done with waxed tapers and there has 
always been the danger of burning 


‘on, the tube becomes fed hotbin terk 
teconcls. Care must be employed by 
‘any one using this instrument for the 
first time, 


He Whittled « Portiere from 
Strips of Pine 


ERE is u man who must have a great 
deal of patience. It took him six 
‘months to whittle out this portidre with his 
trusty old juckknife. 
Each of the lengths seen in the picture 
‘was once a long piece of whiterpi 
Tinks of the chain were 


Pood 


‘The other end 
namented with a carefully 
fed agora. Thirty-five chains make up 
the porte. 

“This man has made many other ob- 
fect of art and wefan from white 


Is the Movie Way Quicker? 


EVENTH- and eighth-grade classes in 

‘nature study in a school at Evanston, 
Tilinais, were recently asked to vote their 
preference between the text-book and 
moving-picture method of instruction. 
The mi 


better 
Bleturef than Frey did. about the. Black 
il in six thirty-minute text-book 


EEE eee 


Making the Alphabet Interesting 


NO louse need the alphabet be taught 
in a monotonous singsong manner. 
It can be made interesting. Here you 

seo a new alphabet tmachine’ that te realy 


Teopard. 
Everytime key i punched a bell ings 

‘added attraction. As soon as the key 
is released, the card it governs falls back 
into place. 


ved 170 out of aaa 
e 
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Curing Hiccoughs with Hot Water 


“THE preumorastric nerve is respo 
sible for hiccoughs. When it is 
agitated it causes the diaphragm to 
contract spasmodically. 


‘Tho nerve in question connects. the 
stomach ‘with, various, par of the 
ithe 

fa as a 

r Fal metilods used or 


the pneumogastric nerve, 
fomegordigvaegwigip ai} 
that is very popular in London, ‘The 
hiccougher puts his fingers in bis ears 
‘while some one gives him hot water to 
swallow. 


The Whole Family Tricycles 
on This Machine 


ELOW you see a bicyele fer an entire 
provided the family numbers 
‘no. more than. three, An enterprising, 
father made this. three-passenger trieycle, 
fon whieh the whole family can take {ta 
Sunday ride together. 

Tt will be noticed that dad, 


os thy. 


pipe. The rear handle-bara on the rear 
wheels serve merely to prevent fatigue, 
‘They are not used for steering. 
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Steel Cables Drive This Bicycle 
HIE chain that appears on most bi 


has been dispensed with iq.the unusual 
place of 


ul 
ooking modeLahown @bov 
the chgin twf-ghin Aigel eabiff are em- 
ploy po ytigdnit (Gpror ff the rear 
rt 
fo pippeksit ordinary bieye, it is nee 
sary  berid over. “Bending ofer is not 


porary on this machine; the rider may 
fat himself an in a comfortable chair 
Ho presses hin fect downward on the 
pedals, and this unwinds the thin cable 
from x pulley on the axis of the back wheel 
‘This happens at the time the eable on the 
‘opposite pulley ix winding up. 


Making the Barrel-Head 
Stay On 
ELERE |, ttle toot used in placing 
barrel-tops. 
‘The hoop that holds the top of the barrel 
in place is pulled tightly about the barrel 
before the final rivets are put in place. If 


{this hoop is npt put on tighsly, th |. 
Loft 
magi 
h 

the fiver are 

ther and hdd until thi are 


secured. 

With this tool a man ean placo headé on 
barrels very quickly, and they are on to 
tay. 


Golfers, Here Is a Device that 
Casts the Tee 


CAREFUL solt-players take great pains 
to see that the tee upon which the ball 
teats is made just right. The sand is care- 
fully piled up into a small mound and the 
ball is laid on the peak. 

‘With the aluminum device below  per- 
fect tee may be made very quickly. The 
‘moist sand is placed in the cone-shaped cup 


prevent the moist sand from stteking to 
the aides of it 


Hang Shelf Like a Picture 


DD ,3% ever try to put up a sett? 
Did you ever have the pictures in the 
next room fall off the wall through your 
hammering? Or did the plaster come 


down in lumps? 
No more need you have troubles such ax 


How London Builds Her Roads 


AN Bnetish inventor has brought tare 
‘paper into use in road construction. 
Wooten blocks are first laid in the sual 
manner and covered with a heavy coat.ag. 
of tar. Heavy tarred felt is then placed 
rer the bic. This carpets fastened to 


mending in large cities be reduced to a 
‘minimum. 


Strengthen Merchandise Barrels 
with This Brace 
ANY millions of dollars’ worth of 


merchandise is lost annually by the 
collapse of barrels and boxes during ship 


ment. Barrels containing heavy sub- 
‘ta 
apt t 

nicely enameled and held with thin are 

cables. The distance between the shelves A, 


fis adjustable, 


ports in the center ofthe barrel to Bre 
from breaking during. transportation. 
‘The cost of the supports is small, ince they. 
are made of wood. 
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Housekeeping Made: Easy 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


Gasoline Graded by Color 


EVERAL grades of gasoline are in 

the market, greatly differing in their 
effectiveness, but x0 similar in appearance 
that even the eve of the expert eannot 
detect the dilference. Since the prices are 
graded according to the quality’ of the 
Fusoline, dishonest dealers make consider- 
ble extra profit by selling to their tran- 
sient eustamers inferior gasoline at the 
price of superior graves, 

‘Several Important producers of gasoline 
in England and elsewhere are conslering, 
the plan of giving to each grade of thei 
produet a distinctive color that will malce i 
possible to distinguish it at a glance, A 
method has already heen evolved of so 
coloring gasoline that it ean easily be dis 
tinguished. The coloring has no deleteri- 
‘ous effect and causes no sediment. Any 
attempt to mix or blend two oF more 
aravdes would be deteeted by the alteration 
of the shade. 


Why Car-Wheels Break 


HP breaking of wheels of railway-cars 
isn frequent occurrence, It constitutes 
‘aerious menace to life and property and at 
the same time an important item of expense. 
‘The Bureau of Standards undertook an 
Investigation of the enwe of breakage, and 
after exhaustive research ascertained that 
{the relative overheating of the ear-wheets at 
their periphery by the prolonged applica 
tion of the brakes while descending long 
grades was principally responsible for the 
breaking of the wheels 
‘The averheating caused strains due to 
unequal expansion between the peripheral 
parts of the wheel and the cool eentral 
parts which only twelve of the twenty- 
ight whoos tested could withstand with 
oat breal 


Forms of Color-Blindness 


LOR-BLINDNESS, natural and 
congenital defect, has three distinct 
known forms—total ' color-blindness, in 
which color cannot be distinguished at 
all, but only light and dark: partial color- 
blindness, in which red is mistaken for 
green, or black for brown: and a form 
which the alllicted person can discern the 
primary colors but not intermediate shades 
fand frequently is unable to distinguish 
between blue and violet. It is a remark- 
sable fuet that persons afticted with color 
blindness often. have better, clearer vision 
than persons not so affected 
Tt is estimated that in England four per 
cent of the male-population is alficted 
with color-blindness, but only one half of 
fone per cont of the feraale popila 
percentage of colorblind 
ly great among Jews and Quakers. 
‘Tho defect often rane in af 
generations, 
the male ‘members, it is transmitted 
through the females. The daughters of 


ccolor-blind men invariably have color 
bind sons. 

ye cause of the defect Is not yet defi- 
nitely known, Temporary attacks, arising 
from old age, the use of drugs, zleoholism, 
and excessive smoking, are sometimes 
feared; but no remedy is as yet known for 
the congenitat type of eolor-blindness. 


Beautifying Concrete Houses 


undoubtedly offer many advantages, 
but the naked ugliness of their outside 
offends our esthetic sensibility 
English architect, Professor Beres- 
in a recent lecture, strongly ad- 
voeated the covering of houses of ‘reing 
forced concrete with glazed or unglazed 
‘ceramic tiling of any desired color or thar, 
Such tiling, Professor Pite contends, would 
materially improve the appearance of cot 
crete houses, and, being impervions to 
moisture, would give additional and per- 
‘manent protection to the structure. 


Can Seasickness Be Cured? 


P anybody asked you what kind of waves 

etme tint treble mention nora 
mal-de-mer, you wduld probably 
the short choppy variety. Bul 
bbe wrong. It's the long, billowy kind that 
does the damage. 

‘This has been determined in the Na- 
tional Physical Laboratory at Teddington, 
England, Here a band of public-pirited 
workers are doing their utmost to discover 
the seeret, and at the same time the cure, 
of seasickness. 

To carry on their research, they have a 
‘wave-making machine equipped to produce 
electrically all the Kinds of waves known to 
‘eafarers. The waves are produced in a 
‘750-foot tank, and the velocity and volume 
‘of each wave are carefully measured, as well 
‘as the effect on war boats sixteen feet 
long. These measurements are recorded 
by extremely sensitive instruments. 

‘The object of all this experimentation is 
to determine what kind of ship ean success 
fully combat the action of seasickness- 
producing waves. 


Magnetic Steel Tests 


ESTING steel for the presence in it of 

cracks and air bubbles has heretofore 
been a dificult and complicated operation, 
consuming much time. Recently a new 
‘method, invented by an English engineer, 
‘was tried out with great success. 

‘The steel block to be tested is immersed 
in petroleum that contains very fine iron 
filings in suspension. The small particles, 
of iron are attracted by the residual maz~ 
netism in the stecl ancl adhere to the block. 
Where there are bubbles or cracks the 
lines of force formed by the flings will show 
breaks and dark portions. 


o 


‘Corncobs Have Their Uses 


NLY a few years ago the farmers in the 

‘corn belt of the United States con 
sidered corel as useless and undesirable 
refuse. ‘They Used them for fuel, but only. 
‘when wood or coal was tearce, 

Recentiy many important uses have 
been found for the corneob, which is no 
Tonger allowed to go to waste, Cellulose, 
which { the principal component of the 
Cormeob, is employed in the manufacture 
‘of various explosives. 

From corneob pulp certain grades of 
paper may be mae, and a valuable subs 
stance, furfural, may be obtained whieh is 
tused i the manufacture of certain adbe= 
ives and ferro» the Unsis of a beautiful 
green dyestuif for silk. Tt is glso an ime 
portant reagent in the chemical laboratory. 


Deceived by the Eclipse 


STANDING [n a comer of the Croydon 

aerodrome in England ix a Tighthouse 

that works automatically. When the light 

of the sun fades in the evening, the power- 

fal lamps of the lighthouse are turned on by. 

‘a mechanism actuated by the electric re 
-sensitive selenium cell, 


‘ately lost its Conduetivity and set in motion 
‘the mechanism that turned on the lamp of 
UUve lighthouse. As the moon receded from, 
tthe disk of the san and the light became 
stronger, the growing conductivity of the 
‘seleniurn cell soon euused the lamps to be 
turned off. 


Sweet Potatoes Are Valuable 


OM phe preeiseatiy Southern products of 

can soil, eotton and tobacco 
10 won® recognition in the 
‘of the world. ‘The peanut is 
rapidly gaining in popularity and ecohomie 
importance, and now. the humble sweet 
potato is striving for recognition, 

‘A scientist connected with the Tuskegee 
Institute for negroes in Alabama has made 
‘special study of the sweet potato, und, an 
‘he stated at a hearing before the Ways and 
Means Committee of Congress, more than 
fone hundred different sweet-potato prod 
ucts have been developed to date, all of 
them valuable for food purposes. 


How Raindrops Are Formed 


‘OR the purpose of verifying or disprov- 

ing theories concerning the manner in 
which raindrops are formed. Dr. W. J. 
Humphreys made g careful investigation, 
the recults of which-be submitted to the 
American Phonital Society atu: recipt 
‘meetiig. He expressed the opinion at 
humid, air, ascending, becomes tooled fo 


‘the condensation point as it meets colder 
strata of air. When that point is reached, 
the water vapor condenses around the 
ucle! of mineral or organic origin sus 
‘pended in the air, and forms droplets. 

“The drops thus formed in the lower part 
of the cloud attract the greater part of the 
arried by the warm air still ascend- 
Hence the number of nuclei in the 
upper strata of the cloud will be so small 
that sufficient vapor ean condense around 
‘each of them to form a drop heavy enougi 
to fal to the ground. 

In their deseent many of these drops may 
combine with others—hence increasing in 
size and weight. This coalescence is prob- 
ably facilitated by the eleetrie charge that 
‘the drops usually earry. 


Some Plants Like the Cold 


-HILE some tropical plants freeze at 
‘4 tomperature of about 89 or 40° F., 
‘other plants can endure the torrifie cold of 
the aretie winter night without injury. 
Alpine flowers thrive in the region of snow 
fand ice, developing blossoms, although 
they are frozen during the night and the 
greater part of the day and thaw out only 
{or & few hours in the middle of the day: 
Tn Siberia, where the temperature fre 
quently drops to G4 degrees below the 
frvering-point, many hardy flowers and 
trees grow in profusion, 


More Wood Alcohol 


HE destructive distillation of wood 

produces wood alcohol, together with 
acetone, acetic acid, and other substances 
‘of industrial value, ‘The increasing 
earcity of wood and the constantly: 
growing demand for wood alcohol. made 
Ht desirable to increase the yield of this 
product. ‘The problem was taken up by 
the United States Forest Laboratory at 
Madison, Wisconsin, 

After « number of trials it was ascer- 
tained that the addition of 1 per cent of 
fiodium earbonate to the wood increased 
‘the wood-aleohol yield about 50 per cont, 
without diminishing Yhe yield of acetone 
and acetie acid. The wood should either 
‘be thoroughly impregnated with sodium 
‘carbonate in solution before it is distilled, 
or, fin the form of sawdust, it should be 
‘thoroughly mixed with the dry carbonate. 


Sound Location by Birds 


NEARLY all ied seem to poms an 
extremely acute sense of bearing, and 
some of them have a faculty of determin- 
ing the direction of the sound. 

‘This is of particular interest in view of 
the fact that the birds have but a single 
middle ear, flanked on each 
membrane, Birds also. lv ly 
developed outer ear of the mammals that 
ia believed to be x great aid in locating 

Some scientists are of the opinion that 
the keener sense of location of sound in 
birds may be accounted for by the greater 
efficiency of their eardrums, which are in- 
timately connected with the same middle 


Prize for a Humane Trap 


“HE New York branch of the American 

Society for the Prevention of Cruelty 
to Animals allers a prize of $500 for the 
best humane trap for capturing fur-bearing 
animals. This effort of the Society to re 
lieve unnecessary suffering of wild animals 
fought to mest with a wide response, 

“The competition is open to all. It clones 
fon October 1, 1921. Send your ideas to 
George Foster Howell, 187 Windsor Place. 
Brooklyn, N. 


Guarding Against Radium 


SOON after the discovery of radium it 
was learned that it possessed to a high 
degree the power to destroy living tissue. 
‘This power is the reason for its extensive 
therapeutical use asa destroyer of malig 
‘nant organisms and tissues and at the same 
time the cause of the serious dangers con- 
nected with the handling of radium. 

‘Now that the nature of radium is more 
fully understood, means have been found 
to safeguard the life and health of persons 
treated with radium, and of the scientists, 
doctors, and nurses handling it 

‘A patient in an infirmary at SheMield, 
England, who was undergoing treatment 
for cancer of the tongue, inadvertently: 
swallowed the capsule containing the 
radium with which he was treated. The 
doctors feared grave consequences, but did 
not wish to remove the radium by a surg 
cal operation, Instead, they took X-ray 
photographs of the patient every hour, 
‘watching the progress of the radium as it 
passed first through the alimentary canal, 
then through the stomach, and then slowly 
through the Intestines. ‘They were ready 
to operate if the eapsule lodged in any spot 
for more than one hour. Fortunately, the 
ceapsuile progressed slowly but without stop- 
page, and was expelled thirty hours after it 
had been swallowed, without having done 
any harm to the patient. 


To Trace Ground-Water 


[Ts important sometimes to ascertain 
the origin and flow of ground-waters, 
which feed springs, ponds, or swamps 
or are derived by ‘seepage from rivers, 
ceanals, or other large bodies of water. 
In some cases it may be desirable to 
ascertain the existence of underground 
connections between rivers and. other 
watercourses. Usually the mest. reliable 
results are obtained by the use of certain 
chemicals or dyestuffs that are dissalved in 
the water, are distributed through the 
underground channels by the flow of the 
waters and carried sometimes for many 
mniles. ‘The presence of these chemicals or 
dyes in the water can be determied hy 
analysis or, in the case of certain dye 
stulls, by the color whieh they impart to 
the water. 

‘One of the most efficient aids in tracing 
underground waters is fluoresceine, a coal- 
tar product of brilliant orange-red color, 
which is easily soluble in alkaline water and 
Inmparts toi a brliant green fluorescence. 

So powerful is this substance that one part 
‘of it, dissolved in 40,000,000 parts of water 
‘ean easily be distinguished with the naked 
feye, and with the ald of a long tube of 


» 
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colorless glass even one part of flucreseeine 
jn 10,000,000,000 parts of water can be 
detected, 

Water that contains free acid cannot 
be trared by this dyestuif, because the 
acid destroys the fluorescence, For this 
reason it is not suitable for tracing water 
percolating through peaty soil. In making 
the tests, the calculated quantity of the 
dyestuil is dissolved in a small quantity of 
alkaline water and the solution is poured 

2 single charge. into the water the 
iderground flow of which is to be ascer- 
tained. 

‘All springs and underground waters 
fin the direction of the suspected flow 
should then he watched and samples 
should be taken at intervals to be tested 
for any trace of fluorescence. 


Disease Destroys Glass 


NOt poly animals and plans are sub- 
N st to anes: inareane Matter also 
‘The corrosion of metals and the gradual 

disintegration of rocks and minerals by 
weathering, dehydration, and direct chem= 
Jeal action do not, properly speaking, be- 
Jong in the category of disease of inorganic 
substances. But there sre certain other 
peculiar phenomena, probably caused by 
‘the agency of bacteria oF miereseopie fangl 
and algae, which may rightfully be con 
sidered as diseases. Such phenomena have 
been observed in iron, steel, zine, tin, and 
aluminum, and in ‘certain sandstones, 
bricks, mortars, conereten, and glass. 

Recently it was reported that the farmous 
stained-glast windows of Yerk minster, one 
‘of the mort beautiful cathedrals of Eng 
land, had been attacked by a peculiar dis- 
‘ease that in time threatens thelr detruce 
ton, 

‘Sinall holes develop in the glass. ‘These 
holes grow deeper and cause the sur 
face of the glass to flake, Some parts of 
the glass have become as thin at tissuo- 
paper and crumble at the touch. Neither 
{the cause of the phenomenon nor a remedy 
has s0 far been found, 


Room Temperatures 


N expert on heating and ventilating 
hhas compiled a table of suitable tem= 
peratures. 

Living-rooms should be about 68° F., 
while bathrooms require between 70 and 
RG degrees. Sixty-five degrees ix aufficlent 
for churches and from 60 40 64 degrees for 
leeture-halls, while public buildings should 
have a temperature of between 68 and 72 
degrees, and schools about 70 degrees. 

For entrance-halls and vestibules a tem- 
perature between 54 and 60 degrees is 
recommended; for gymnasiums 60, for 
‘swimmingshalls 68 degrees. Hospitals 
‘should have a general temperature of 
between 72 and 75 degrees, sickrooms 72, 
‘and operating-rooms from 70 to 90. 

Factories and shops are best kept at 65. 
degrees; boiler-shops and foundries only 
require {rom 50 to 60, machine-shops from 
{60 to 65, while paint-shops require about 
‘80 degrees. Prom 50 to 64 degrees is con- 
sidered warm enough for prisons, probably 
fn order to make them less attractive in 
cold weather. 
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Worn. Automobile Parts Saved by Plating 


A remarkable method of repairing machine 
parts that has unlimited industrial possibilities 


HEN you electroplate, you 

coat with a valuable metal, such 

as gold, silver, or copper, an 
article made of @ baser metal. The 
article to be coated is connected with 
fan electric eireuit and immersed in a 
chemical solution so as to constitute 
is called an electrode that is, 
terminal to or from which the eleetrie 
current flows through the solution. 
Another electrode, which consists of 
the metal to be’ deposited, is im- 
mersed in the same bath and con- 
nected with the cireuit. Switch on the 
current and a chemical aetion takes 
place. Minute particles ofthe metal 


known as "electro-dep 
larly, electrolytic copper 
purest form of copper) 

allowing the process to 
solid bars have formed, 
This principle has n 


satisfactory results tat a coating of 
iron one twelfth of an inch thiek ean be 


By P. J. Risdon 


English correspondent of the Popular 
‘Science Monthly 


deposited upon an iron or steel object 
of cylindrical shape. Because iron so 
very readily oxidizes or rusts, not only 
was it difficult at first to secure the 
but even 
when that was accomplished spots 
‘would rust beneath the deposited film. 
‘This led to exhaustive experiments, 
asa result of which means were evolved 
for so thoroughly cleansi 
paring the surface to 


bar, slightly 
to appear per- 
then painted, 


finued to Fst beneath the protective 
coat of paint. Again, in cheap copper- 
plated articles rust appears in spots, 
eausing the copper deposit to flake off 

New painted ironwork can be re 


painted periodically and coppered 
articles ean be recoppered, but when 
come to depositing a compara- 
tively thick coating of iron upon an 
iron or steel article, we encounter 
totally different problem. ‘The pri- 
mary object in view was to build up the 
worn parts of motor vehicles to their 
original size and so avo 
them to the serap-heap. 
During the war, when in England 
and France spare parte were often un- 
obtainable, vebieles were driven until 
they would run no longer. ‘They were 
Drought into the workshops in « de- 
plorable condition. Bearings had been 
hammered and packed up. In a case 
within the writer's personal knowledge 
all the bearings of a certain ear were 
packed up by strips of mateh-boxes 
and newspapers, and that was only one 
of numerous instances. When such 
expedients are resorted to, the effect 
upon gears, for example, is disastrous. 
Once out of true engagement, ear 
teeth, which would otherwise give 
satisfactory service for years, grind 
and wear with astonishing rapidity. 


How to Carry Out the Wonderful 


HE proces of doponiting a 
coating of iron that has been 
accel cari out in England and 

‘The article to be coated is first cleaned 
with gasoline to remove all oil and grease. 
It fs then immersed for twelve hours in a 
bath containing a sealding solution of 
caustic and washing soda at a temperature 
of 194° F., after which it is rinsed and 
cleaned thoroughly with wire brushes. The 
‘portions of the turface that do not requize & 
‘deposit are then well coated with a mixture 
of bitumen and paratin wax. 

‘Tho article is next wired up ae a negative 
clectrode, and immersed in another soki- 
tion of soda similar to the first, but at a 
hnormal temperature, a pieee of sheet iron 
being used as a positive electrode. A cur- 
rent of from 30 to 50 amperes is turned on 
for three minutes, ‘The part is lifted out 
and immediately washed in water before it 
hhas time to dry, and then itis dipped for 
few seconds in’a strong solution of nitrie 
acid (equal parts of acid and water) 


Producing the Fine White Surface 


It is next made the positive electrode 
old solution of sulphuric acid consisting 
of 25 per cent of acid to 75 per cont of 
water, a current of from 30 to 60 amperes, 
being switched on for about three minutes, 
reversed for three minutes, and reversed 
‘again for three minutes. This produces a 
fine white aurface when cleaned. During 
this part of the process a porous screen it 
placed between the article and the other 


Electro-Deposition Process 


electrode to prevent gas (given off at the 
negative electrode) from disturbing the 
solution sround it, as any movement of the 
solution impairs the effect, 

‘When lifted from this solution, the article 
fs immediately washed again in running 
water and as rapidly as possible transferred 
to the depositing bath or vat. In this itis 
suspended as a negative electrode again, the 
positive electrode consisting of Swedish iron 
wire of 16 standard wire gage woven into 
the form ofa cylinder and placed in the vat 
s0 a8 to surround the article concentrically. 
‘The solution is of ferrous ammonium sul- 
phate at 68° F. It is kept gently agitated, 
and changed every three or four days. 

The time taken to complete the deposit 
varies from one or two days to a fortnight, 
according to the nature of the work. 

By this means not only is perfect adher- 
ence ensured, but, as magnified sections 
‘show, the coating fe virtually homogeneous 
‘with the metal of the article itself, for it is 
almost impomible to chip it of with a 
hammer and chisel. ‘The layer presents a 
smooth surface that can be filed or ground 
and beautifally polished. An article 50 
treated can be made red hot without dete- 

joration of the deposit. 

‘After completion the deposited layer 
may be hardened, if required, by a process 
Known as casehardening, in which the 
‘metal ig heated and carbonized. Photo- 
‘graphs of magnified sections show that in 
Some instances the earbon penetrated 
through to the original metal, obliterating 


n 


every trace of any dividing lines 

In & mall shop of sixteen hun- 
dred square feet area the worn parta of 
thirty-six vehicles a week were satisfacto 
rily repaired, whieh in six months comprised 
six thousand different items. 


Larger Repairs May Be Possible 


In many cases, cars returned for repair a 
second time enabled examinations to be 
made that proved that the built-up parts 
gave satisfactory service. It is hoped that 
the process may be found applicable to 
large and to fast running shafts subject to 
torsion, and to articles of other than cylin 
drical shape that have hitherto resisted 
satisfactory treatment, 

Among other essentials, it was found 
necessary to exclude dust and to maintain 
the shop at an even temperature, since low 
temperatures caused the deposits to he- 
come brittle and to adhere badly. A uni- 
form current density is also of importance 
to insure continuity of deposit, since 
tons in the current cause rings of growth 

‘The variety and number of cleanings 
that articles bave to undergo are perhaps 
somewhat bewildering and may appear at 
first sight rather laborious; but it must be 
remembered that an absolutely clean sur- 
{face is the frst essential for adherence. it 
required great skill and patience and much 
experimenting to ascertain the best 
methods of treatment, and the inventors 
may certainly congratulate themselves on 
having achieved something that sbould 
prove of great commercial value. 
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Mr. Davis’ drawing shows in detail the process for coating It is necessary first thoroughly to cleanse the article to 
‘metal with iron now being Used extensively in receive the deposit, after which a carefully worked-out 
in the automobile-repair trade. [proces is followed in which the article to be coated i the 

‘ponsible by this process to deposit a coating of iron egative electrode and a piece of shect iron acts as the 
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Automobilists—Don’t Miss 
the New Car Accessories 
Pictured on These Pages 


pc 


With this invention of 
8 New York mansfac 


“The problem of carrying a spare 
ved the 


egal 


A 


This is 5 diagram 
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[N.Shets pases of ons shout antnmmobiies ered, and wa tnvite you to write to the Auto. 
and motor-trucks the Popular Science mobile Editor and let him advise you. 
Monthly endeavors to help its readers solve If you wish to know more about the devices 
problems of maintenance and repair. But pictured here, or if you want to ask questions, 
there must be special cases that are not cov- write. Some answers are given on page 78, 


When You Want Expert Advice About Your Car | 


~ 


* < foal anki 


=E ae 7 
con wand ty ae fe 
ss fivper 
Gayl towgjer, We leaves the stand at 
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Revolutionizing the Engine 


WELL known company has introduced a motor- 
truck engine with several features of design that bid 

+ fair to become popular, also a revolutionary transmission 
design. by which both’ speed and pulling power are in- 


creased. 
‘The new transmission provides speed in direct drive as 
well as pulling power in the lower gears that does not 


necessitate an engine of excessive size, 

The increase in speed is obtained by a more highly 
geared rear axle, ‘The extra pulling power is furnished by 
giving the countershaft of the transmission an extra gear 
reduction. 


» ‘The transmission countershaft has typ sets of constant 


pes eve are 
contra oro extra 
power rfngeseach wj forward and a 
reverse iret 
‘Appriimaey indirect drive, 
Imanoged to curry seal edo tae than tice tar aetna dae serene fee. a direct deve, 
is 5 per cenf more pulling power furnished through’ the low 
It Carries Forty-Foot Girders ease peite erties wan ot toa 


le new engine. ‘These are in the form 
“4 of cast-iron sleeves that are pressed 
into the cylinder block, Better 
cooling is assured, since the water 
circulates immediately around the 
walls. ‘There is also the economy 
of replacement, Replacing the 
sleeve is here a simple matter, done 
without removing the engine. 
‘The valve-lifters and rollers are 
)) in acase, Access to this is through 


‘OME people would think it an imp 
task for a motor-truck with a seven 
foot body to carry forty-foot steel gird 
Yet this was done with the truck 
illustrated, 


it 


a hand ‘plate beside the engine, 
‘When the assembly is removed, 


built around the eab permits long 
xirders to be carried by resting 
‘them in an inelined position, sup- 


‘access to the crank is had without 
removing the oil-pan, 
In the cooling system the engine 


ported by the end of the body 
platform, the front end extending 
‘over the cab, - - 

‘The body is made two feet 
wider than the cab and the front 


has a pump and thermo-siphon 
action, the pump being mounted 
high on the engine so that the 
water is thrown directly around 


end is left open. of the features of the new engine the firing-chamber. 
: ¥. Does the Spark-Lever 
Bricks Dumped in Stacks Mean Anything to You? 


‘on the bottom, 
ly was then swung back into 

a new fourth side substi- 
‘the one left behind. 


N driving the position of 
th pr were not beanie 
for4 uni 


'SUALLY, when a load of bricks is 
dumped, you can bear the rumbles 


lected ahd power is derived from the en- 
Pe coredl hc fof the truck itself. And the driver 
shown belf 
vot aock"™ 
stacked bficks, ‘The “knock” from an en- 
the groufd by ‘means of a gine laboring uphill ix due to 


the fact that the spark occurs 
‘on the compression stroke, 
and the explosion meeting 
the piston coming down, tries 
to force it, thus producing a 
sharp metallic thump. 

One of the best ways to 
Jearn the proper use of the 
spark-lever is to drive at a 
steady speed, no matter what 
the road conditions, continu- 
ally watching the speedom- 
ter to see that it maintains 
a consistent speed: 


cradle thit moves back and 
forth on the frame. This 
eradle operates in such a way 
that the demountable body 
travels in a curve and lands 
fon the ground in a vertical 
position, all bricks intact. | 
‘The side of the body thi 

now becomes the bottom 
held in place by two iron 
pipes. When these are re- 
moved, the bottom is re- 
leased; thus, when the trueke 
pulls away, it leaves behind 
an oblong’ pile of bricks, 
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Tools for Truck 


Repai 
A dollar in time for rnp y fe 


In this 


the labor turhover. 


runs the old adage. 
used to repair the 


highly specialized machinery of a motor-truck. 

ticle—the fifth in the Popular Science Monthly's 
motor-truck series—Mr. Brinker takes up the proper equip- 
ment for keeping an up-to-date motor-fieet in condition, 
going into detail about the right tool for repairing each part, 
and showing how the installation of such an outfit reduces 


OR every threo dollars spent on a 

motor-truck, one dollar goes for 

maintenance. ‘The lack of one 
dollar spent on maintenance at the 
proper time may mean an unexpected 
break-down on the road and a loss 
of from ten to twenty-five dollars 
in operating income or the expen- 
diture of an equal amount to get a 
second truck to complete the work 
of the first. ‘Thus repair costs exert 
an important influence on total 
delivery costs, ‘Truck-owners have 
learned that ‘the truck is an e 


of only by adequate repair equip- 
ment. 

‘Adequate repair equipment may: 
be divided under the two main 
is of machinery and_ tools. 
Machinery is generally considered 
‘as apparatus permanently fixed to 
the shop floor, such as drill-presses, 
lathes, grinders; tools are the more 
or less portable objects, such as 
electric drills, special wrenches, and 
fixtures, 

The amount of machinery and 
tools required to maintain motor- 
trucks depends to some extent on the 
number of different types and sizes of 
trucks used. It is impossible to give 
a set rule that so many trucks require 
such and such equipment, although 
there are certain fundamentals in the 
selection of equipment that cannot 
he ignored. 

Unless a concern owns five or ten 
trucks, it is possible that maintenance 
repairs can be done more cheaply by 
an outside company or service station. 
But, once a company makes its deci- 
sion to earry on its own truck-repair 
work, it should be entered into whole- 
heartedly. Halfway methods and quib- 
bling about the cost of installation are 
bound to result in dissatisfaction. 

‘The equipment for a small repair- 
shop sufficient to maintain from five to 
ten or more trucks should include a 
lathe; a drill-press; a grinder; a forge 


an anvil; a welding table and welding 
apparatus; an air-compressor outfit; a 
large arbor press; an overhead erane or 
track with hoists and carrier; a clean~ 
ing-tank for parts: one or more engine 


‘This little device, called a wheel-puller, 
‘will remove the most obstinate. gear 
From ies shart 


stands; an axle stand; perhaps an 

engine burning and running-in mi 

chine with fittings and tool equipment 

consisting of a valve-lathe; a connect 

ing-rod jig; a piston-vise; a crankshaft 
straightener; a bench arbor press, 
and miscellaneous hand tools, 
wrenches, ete. 

‘The work that ean be performed 
by such machinery and tools is 
fairly well tinderstood. 
practically essential. 
used to produce add pieces 4hat 
‘eannot be ordered from stock, stich 
as bearing bushings or bolts’ with 
unusual diameters or threads, A. 
drill-prest isa most convenient 
piece of apparatus, for by it. prac- 
tically all sizes of holes may be 
drilled. Engine stands with adjust 
able frameworks permit the entire 
engine blocks to be turned around 
at will, A cleaning-tank, for re- 
moving dirt, grit, or even paint 
from parts on which work must be 
done, is another time- and Inbor~ 
saver. Axle stands, arbor presses, 
and welding 
their place. A heavy truck axle is 


A‘lathe is 
Te may be $ 


\ 


a most unwieldy thing to handle, 
unless it can be held rigidly in place 
and a definite system followed in dis- 
‘assembly and repair. Arbor presses 


can be used to straighten bent shafts 
and for other work, Special socket 
wrenches for getting at bolt-nuts in 
inaccessible positions save much time 
and temper. 

‘Small gear-pullers come in handy 
when gears are obstinately stuck on 


With an engine-stand the repairman can 
tur the whole engine to any position that 
{eis convenient for him to work on 
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their shafts, Piston-inserting 
devices, spark-plug testers, 
battery testers, and the like 
are all handy tools that help 
to cut down the total cost of 
doing jobs. 

‘As the size of a truck fleet 
increases, truck maintenance 
becomes more and more of a 
science in which accuracy 
must supersede guesswork 
and speed must replace slow- 
ness. In making small indi- 
vidual savings, the yearly 
savings may surprise the 
truck-owner. It is impossi- 
ble to secure speed and accu- 
racy by haphazard methods. 
ranting that some mechan- 
ies are more skilled with their 
hands than others, the use 
of adequate machinery and 
tools makes it possible for 
the-skilled worker to increase 

(is output without affecting 
its quali 

With adequate equipment 
the average mechanic ean do 


‘Special cleaningtanks, ia which cleaning com- 
parts ef drt nnd greene qulcty, vepty, 

far better work. He cannot Sng toro caacsan 
do his best work when helives__“™ ‘™=roushly 
in constant fear of being discharged; for to be carried to the trucks. Savings in 
time and money may be made by an 
adequateoil-storage system, One truck- 
‘owner, using approximately one hun- 
red dollars’ worth of ofl a week, saved 
$260 a year in oil by the introduction 
of permanent tanks with convenient 
draw-off plugs and drains, 


Portable gasoline-tahles permit the fuel 


Determining Battery Poles 
acpiak emis cent 
panies 


cg Tertantaneounly aerons 
TercredcoMt the weed more 


fcale, the other end of the wire leading 
from’ the positive terminal of the volt 
meter identifier the positive, battery. 
terminal. The other terminalf must 

the negative one, If the ‘of the 
voltmeter doen not register, ifindicates 
that ‘the connections must bf reversed. 


Advantages of For 


2.—Cam a vol 
cn apantiee nnd 
ta i oy how 


‘Valves 


a 
Sends 
Wren four valves are used for each 


Hinder, it ie possible to get the in- 
feng fuel andthe burnt" yest, ont 
of'the cylinders ‘more quickly. This 


also results in a smaller admixture of 
dead or burned gases with the incom- 
ing fuel so that the explosive power of 
any given amount of fuel is increased. 


Write to Us About Your Motor Troubles — 


‘The Popular Science Monthly invites 
mobile problems to the Automobile Edito 
_ anything you want to know about a car, and he is here to help you 


send your auto- . 


to 
itor. He can tell you 


= 
SOULE aS re 


not in spots where it 


mixed ‘wth grease unt 
‘consistency of a non-fiuid oil. 


Soapstone in Tire Casings 


vcr Asording tothe Federal Census 
se & percentage of delivery 
vo ‘sales are as given below: 


‘Basins Peron 
peeweree esses be 


A.—Soapstone acts as 
prevent the tube from sticking t0 the 
Easing when heated up and to prevent 
‘Sing the principal exons ef raped tubs 
‘asin Scpal cause ef rapid ta 

swear” Soapstone should ‘be renewed 


Riese 


= 
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A Priming-Cup for the Intake Manifold 


A, RIGHT-ANGLED priming-cup st at 
the fork of the intake manifold on the 
Ford engine will be found to be one of the 
most useful Rttings on the ear, Tt is seri 
ously ‘needed on the Ford, but may be 
med on enany other engines bo advantage 
Ifa Geah control i acided, ss shows, ts 
ulity is very’ much increased 

"The thread ts the standard 3i-in. pipe 
for which » 6/16in. drill should be wed. 
‘These muy be obtained In any hardware 
tore or raackineahop. Huy 4. priming- 
cup with fat handle so that a Hole may 
be ariled in It for the rad from the dash, 
‘This rod should be bent at right angles and 
kept from falling out by a spit pin 

"The greatest utility of this fitment i in 
removing carbon, Water is poured in slowly 
wile the engine fs running. ‘The gas lever 
will have tobe ndvanced slighty, the dis- 
tance being found by tral, Water admitted 
ty this meana (urns to steam, blowing the 
carbon out with the exhaust.” If tbe ear fs 
‘quipped. vith a muller eutout, te this 
pen 10 that the water und eurbon wil not 
accumulate inthe muller. Place  plece of 
Tewapapee below the eufout, and you will 
Inarvol at the amount of ‘carbon removed. 

Some" use pereside of hydrogen, on 
the theory that the extra oxygen combines 
with the soot, burning to carbon moncxide 
br dioxide and s0 auisting the process, 
% quart of this liquid. run through. the 
‘engine. is certainly" lows ‘expensive. tha 
femoving the head and seraping by hand, 
Desde fang mh ee ime erunt 
ot its convenience It may-pe 
atuentyy wt ees 


removed 


On no necount use kerosene for this 
purpose. Some misguided drivers use it and 
point to the heavy smoke issuing from the 
‘exhaust as evidence of carbon being re- 
moved. But this smoke will be produced 
from a perfectly clean engine, as itis merely 


Sun- and Rain-Shield for 


le 
— 

HE owner of a Ford sedan rofyty 

ramfablt 

the upper » shield of is 


of 
tails of which are shown in the illustra 

‘The trame consisted of «length of Sin 
bra red ite four bender a width of fab 


rear edge seamed. This improvised awning 


By Robert A. Chandler 


unburned kerosene. Consider a minute. 
Your carburetor is still feeding » mixture 
of gasoline to the engine that is very nearly 
correct. If kerosene is added, there is not 
‘enough oxygen left to absorb or burn all of 


your intake maifld is cauipeet 


Sontag ie ti 
is greatly facilitated 


in the cylinders 


ft, so it is charred, making « heavy smoke 
of unconsumed carbon 
But nome engines suffer from an in- 
crusted layer of carbon that cannot be 
removed except by seraping. Here again 
the priming-eup will be of temporary use, 
for It may serve to diminish the knock. 
It will not remove the sale, but when the 
knock develops, a few cupfuls of water 
fire and wet the carbon 
it quiet for some time. 
owfto put off the process of 
‘more convenient op- 


‘Another use for this fitting is to assist 
in starting the engine, especially in winter 
for even on & cool morning in summer. 
Gasoline may be fed while the engine is 
cranked. ‘The Ford carburetor has a pool 
of gasoline expecially made for aiding in 
starting, and the choke valve controlled 
by the wire through the radiator undoubt- 


was secured by means of four small bent 
clipgwith screws to the wood framing. 

‘attachment was made for several 

aaa protection from rain 

if the upper glass of the wind-shield, 

ut off the direct glare of the sun from 

‘fh eyes of the driver, and to overcome the 

confusing glare of the overhead street 

Tights when driving at night. 


An Emergency Repair of a 
Clutch-Pedal Stud 


traveling on my motorcycle 
rough the deren: regous ofthe West 
‘that, 


when T fal 


padlock. 
he picture 
‘llustrates 
how the shank 
passed 
‘through the mo- 
tor base and the 
clutch lever, 
holdingitin place 
after the lock had 
‘been snapped. 


G.ALLUERS. , 


edly assists, but what is needed is a spray 
of gasoline’ that will evaporate quickly. 
As a liquid running down the side of the 
‘manifold gives a greater surface than the 
pool, much better earburetion results, If 
the valve of the priming-cup is anly opened 
art way, so as to allow the gasoline to 
enter slowly, and the engine is cranked at 
atmospheric pressure will 
spray, making evaporation 
much more certain, 
nally our device may be used to give 
a little more air to the mixture and so 
develop more power with greater economy. 
of gasoline, The only adjustment to the 
Ford carburetor is on the spray nozale, the 
air-valve being entirely automatic and not 
‘subject to control. The driver changes the 
adjustment of the apray nozzle from time 
to time until he finds the best position for 


Ke 


‘BUTTON 
comer nn 


The detail ofthe attachment of the 

aioe te eed os 
Eie"inethod of conteling the valve 
io the asad 


level roads, and then he opens the valve 
about a quarter turn for’ hill-elimbing. 
By experimenting with the priming-cup 


ing the air to fit, he will occasionally find a 
‘marked improvement. 


Removing the Ford Wheel 
Spindle Cone 


WEEN the inside cone of the Ford or 
ay pall 4 evo: 
worn, if is often rem ao te 
its seaf 

a slant mo is 


aboutl'; in. info the spindle body, bein 


‘cone becomes loose enough to be removed 
‘with two tire irons used as pinch bars. 


A Hinged Support for the 
Coffee-Mill 


COFFEE-MILL permanently at- 
tached to the kitchen wall is apt to be 

in the way and is also a dust-cateher. 
‘An easily made wooden angle-bracket 
hinged to the edge of s eupboard-door 


tration 
ceonstrt 


Keep Your Valuabl 
Alarm Safety Box 


HLIS box will gyre a beyyto ring i it in 
lite rest[fg-plagd 1 
bottom fompartyfent e tact 

he, 


top compartment is used for the valuables. 
‘The details of the spring-eontact device 
‘are shown in the illustration. 

‘When the box is resting on a table, the 
spring-eontact deviee will be held’ up. 
‘When the box is lifted, it will go down, 
making contact, and ringing the alarm 
bell. A lock should be placed on the 
box. —Grouce Benner. 


This Iron-Pipe Gate Will 
Close Itself 


DESCRIBED tere is « gate that can be 
made from odd pipe parts that would 
‘ordinarily go to waste, but evengit 


toes, one 3-in. Coor flange, one 1!<in. 
flange, one i3¢In. elbow, a 1}ein. 


Jong nipple, and a 13¢in. pipe of the 
proper length. 

The gate part is made up first. The 
lower end, B, of the hinge-pipe, A, bas an 
‘extra long thread and is screwed in as far as 
possible and then unscrewed into the upper 
tee where there is a very short thread, 
About three turns should make this tight. 
‘Thie leaves the lower end somewhat loose 
but not noticeably. 

‘The short piece is cut on an angle of 
about 30 degrees and one part is screwed 


Into the lower end of the gat The 
other plece is screwed into thefldhr ange. 
The 1'sin. pipe is ps 0 this 
pipe and fastened 
through. Slip the a over theAertical 
pipe, place the elbWyl nippl§ and other 
floor flange, ng. scres jace on the 
wall or A  Sooth the bearing 
«= e808 


‘will close by its own 
wavity 

‘surfaces of the gate and the support with 

file so that they will work allow- 


ing the gate to drop and swing into tho 
‘dosed position when not in use. 


A Homemade Holder for 
Pens and Letters 


MATERIALS for making this holder 
are a plece of wood fot the base 
two pore 


‘This holder is very useful and, neatly. 
finished, wil be an ornament for your 
‘writing desk 


bottom, are made in the middle of the base, 
to hold two upright pieres of wood, be- 
tween which letters and papers are put. 
‘The picture shows where they are placed. 
‘Shape the two boards to act as the letter- 
holder to suit your taste and glue or screw 
them in the two grooves meant for them. 
Sandpaper the wood and give it a coat of 
shellac or varnish.—ARTHUR GOLDENBAUM. 


Popular Science Monthly 
Hold the Faucet Open with 
a Key-Ring 


FAUCETS of the type shown in the 
accompanying illustration are em- 
ployed very often in hotels, clubs, lava 
tories, restaurants, ete, In this type the 
inconvenience of having to employ one 


Did you ever think of using your 
ring for holding the faucet of the 
Stand open? ‘Try itt 


hand to maintain a flow of water is appar 
ont. 

The illustration shows a method of 
avoiding this handieap by a simple expe 
dient, a key-ring, which practically every. 
‘man carries, Just slip the ring, keys and. 
all, over the widest part of the handle, 
Your water supply is constant and both 
hands are free, ANTHONY E. ZIPPRICH, 


How to Keep the Pen with 
the Ink-Bottle 


FTEN the 

housebiold 
pen becomes sep x 
farated from the 
household ink- 
bottle. The lit- 
tle device shown 
here will keep 
‘the pen where it 


Old Rope Can Be Used 
for a Doormat 


hie beard 
‘and another sta- 
pile placed. ‘This 
operation is re 
peated until all 
the available 
space on the 
board fe tsed up. 

‘About 20 ft. 
of in. rope 
make a very 
good doormat. 
The spacing 
should be about 
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Constructing a Table for Photographers 
By Ernest Barton 


AN, amateur photographer's greatest 
help is a table suitable for all kinds 
ot photographie work. It consists of two 
lateral frames between which the table 
proper ean be inclined st any reasonable 
Angle to facilitate the work. It also carries, 
two sliding tops that enable the photog- 
rapher to take macrophotos by simply in 
troducing bellow extensions. With this ap- 
paratus life-sized pictures of small animals 
‘or objects can also be secured. 

‘The first important step in the con~ 
struction of the table is the frame. This 
consists of two equal lateral sides whose 
dimension and shape ean be seen. The 
parts are made from 1 in. by 1 in. pieces of 
eypreny, since this is both light and strong. 
‘The top frame is made of a wider piece of 
wood, 8 in, by 144 in. ‘The center of this 
piece receives a hole 4¢ in, in diameter. This 
is the pivot and allows the table to be in- 
clined at any reasonable angle 

‘When the two frames have been assem- 
bled, glue them together and allow them 
to dry.. Six cross pieces are made from 1 in. 
by 1 in, wood, 12 in. long. and provided 

‘These are attached to the 


two pieces 
in. and 4 ft. long are 
‘Clamp these down 
so that they are rigid, and 
begin to cut two grooves in 
depth. If you have no pl 


Ehioel in thin hole. ‘This ts a simple but 
ry effective plane for cutting grooves 
When bath pieces of wood have been 
rrrooved and each piece has received to 
grooves at equal distance from each other, 
each ploce is serewed to aL in. by 1 in, 
strip, 1 ft. in length. The exact center of 
‘each of these pieces is provided 

in. in diameter. 

"The pivot consists of a 1 in. by 
trip, 15 in. long: with the exception 
in, from the eer 
so that it will ft 


‘able holes, and, attach a board to fhe €wo 
. ‘in which the holes were made. 
‘Also faston the center of this pivot to the 
board so that it is immovable. At one end 
of the table-top attach a 1 in. by 1 in. 50 
that the upper part of the groove is 
plugged, and at the other end attach 

other 80 that the lower groave is stopped 
up. These strips will prevent the sli 

table from sliding in the wrong direct 


| alta 


‘After all parts have been cut and ad- 
justed, it fy easy to join them together 
to form a rigid structure 


i Ge be 
Pines Se top ingh the tples of the 
the in place, 
howe nfly fastening them 


Jn place. See to it that all parts ft snugly: 
together and that the table ean be easily 
Inclined. ‘Then attach two large angle- 
irons to the board, turn the lower end #0 
that it will face the sides of the frame, and, 


after finding the are the angleiron de- 
scribes, place the piece of wood to the 
frame as shown. This keeps the table- 
top rigid in any position with the aid of 
winged screws. 

‘The sliding frames are now made. These 
consist of 1 in. by 1 in, having narrow 
strips attached that fit easily into the 
rooves of the frame so that it slides 
smoothly. ‘The tops of the frames receive 
boards at intervals, which keep them rigid 
and firmly pressed into the grooves. The 
"upper frame aides to the right, the lower to 
theleft. 

‘When all these parts have been 
assembled, the cross pieces as well as any 
‘other loose pieces ean be glued and fixed in 
place, The table-top can be further 
strengthened by attaching two braces run- 
ning from the end of the table to the lower 
part of the angleirons. 

Tis desirable to provide a few shelves on 
the table, not only for convenience, but 
also for strength. Their place of attuch- 
‘ment can easily be seen fromthe illustration. 

Alter staining or painting the table, i¢ 
‘only requires the camera, This should be 
a double-extension bellows camera, and it 
is to be firmly fastened to the upper mov= 
able table. For larger extenstons, | 


structed. ‘These should be #0 


that any number of them can be used 
according to the magnification desired. 
‘An important detail is to see that each 


extension finds ort upon the table, 
This prevents 1d brpakage of the 
different extentions. ‘The greater the 
magnification, the bettor the lens should 


be. Excellent photos can be takep with a 
double anastigmat lens of wide aperture, 
‘And even here it is not recommended to 
make enlargements more than ten times. 
For higher magnifications use a microscope 
that can easily be attached to this table. 
Without any extra bellows extension 
photos can be taken in their natural size, 

Focusing in any of those eases is done as 
usual upon the ground glass. To obtain 
especially sharp negatives, ‘remove the 
ground glass, and, taking a hand lens and 
holding it in the plane of the removed 
round glass, focus with its ald. 


To Keep Your Magazines i in Order 


PICTURED here is « macnzine- 
with forty-two separate 
In the ease of small maga 


in, by 


placed 8 ft. from the nearest wall along its, 
side so that it may be approached from 
either side. 

After the frame was made it was simple 
enough to cut and nail the lattice sticks in 
place as shown. Small wire brads, made 
purposely for tacking together light lum- 
‘ber, were used in building the rack upon 

st 


the frame. ‘The completed rack was filled 
and stained light oak 


hhgg across its top the nami a 
tr oF paper that it contains 


‘This homemade ragarine-eck wil 
hold many magazines or panaphlets 
fad is easly accessible for cleaning, 


INDING a coil of insulated wire for 
fan electromagnet, dynamo field, or 
transformer becomes an easy operation if 
the amateur folows the directions given 
In Fig. 1 is shown a coil wound upon = 
round core, To simplify matters, a single 
layer of wire is shown, but the same prin- 
ciples would apply to a coil of any number 
of layers. To aecure the beginning. oF first 
turn, of the coll, a short length of tape, or 
tough paper, if fine wire is used, is doubled 
over the beginning of the first turn and the 
succeeding turns wound over the two 
Inyers of tape. 

‘After winding on four or more t 
tape ends are brought out and the wis 
continued, Then if there is any I 
tat the end of the wire, 
by pulling on the en: 
last turn of the coil 


Helin place. 

Sometimes itis desired to connec lot 
than the whole numberof curns of the call 
Into the eccult, as hn the ease of a trana- 


former or reactance coll. ‘Then attach ex- 
tra terminal wires, or "taps," at the points 
covering the required number of turns. 

The simplest way to make a tap is to 
solder a strip of copper to the wire, before 
winding it in place, by removing the i 
lation from a space equal to the width of the 
strip, bending this around the wire and 
soldering, The strip is then insulated by 
‘wrapping with oiled paper or empire cloth 
and it may either be brought out through 
the coil at right angles to the core, between 
the subsequent layers, or laid flat at 


moma 7 MO 


~ yok e 
ae 


coll around a cylindrical care and how 
to fasten the end coils 


noe 


brought out through the end of the oil, 
between two adjacent Inyers and parallel to 
the core 

“The next point to be taken up will be the 
disposal of the troublesome Inside end of 
tthe coil and the best way will be to do 
away with it altogether and have both ter- 
rminals on the outside of the coil. This can 
‘be accomplished by winding the coil in two 
sections, ax in Figs. 3 and 4. First a short 
strip of brass or copper is cemented to the 
core insulation midpoint of the winding 
space and the inside ends of both sections 
will be soldered to this strip. 

‘A spacing block is made to clamp over 
half of the winding space while one section 
is wound, first soldering the end to the strip 
‘and insulating it from the first layer with 
per or tape. If the section is evenly and 
tightly wound, it will remain in place after 
‘the spacing collar is removed. 

‘The beginning of the second section is 


now to the other end of the strip 
ang jon wound in the opposite 
the first. It is absolutely 

tifreverse the direction of wind- 

ot ‘the two sections will 

th other. If the winding is 

pert the lathe and it has no re- 
‘verse, the sdime result is attained by remov- 


{ng the coil and turning it end for end after 
completing the first section. As shown in 
Fig. 4, both ends ef the completed coil will 
lie on the outside, and if one should break, 


‘After the coil is corapleted, it should 
tbe wound with insulating tape, which 
wil hold the coll Army together 


it will be unnecessary to rewind the whole 
coll. Furthermore, there will be no inside 
terminal to lie actos the end turns and 
bboth ends will lie away from the iron core. 

‘A form wound coll may be constructed in 
the same way and taped after removal from 
the form, but a modification is shown in 
Fig. 5, where two form wound sections are 
‘made separately, both wound alike and in 
the same direction. Then one is turned 
end to end, the now adjoining 
iminals soldered together, the joint insu- 
Tated and the two sections taped into one 
col, Fig. 6 illustrates the proper way to 
apply the Rape. First, terminals of lamp 
cord, or other flexible conductor, are 
soldered to the coil ends to serve as leads 
and prevent breakage. As it is usually 
preferable to have both terminals leave the 
coil in the same direction, one lead is 
Teversed as shown. The tape is started 
under and away from the terminal con 
nections, which should both be insulated 
‘after soldering, earried around the coil and 
sade ovr te ada and ate beyond the 

jnning of the wrappings. 

‘Figure 8 shows how a completed form 
wound coll may be opened up slightly by 
‘means of a smooth greased wooden wedge. 
In Fig. 9 speed indicator is attached to 


4 
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the end of the winding rig shaft (or to the 
lathe spindle) to keep track of the number 
of turns, something the coil winder himself 
‘will find it difficult to do. Should it be 
necessary to unwind a number of turns, the 
revolution counter will back up also, #0 
that the correct count will not be inter- 
fered with. Before the winding is started, 
1 layer of heayy cord is wound on the core 
of the form; the insulation, if used, Is 
wound over this. When the coil is com- 
plete and the flange removed from the 
form, this cord layer is pulled off and the 
coll then easily removed. Slots are shown, 
in the end flanges of the form through 
bindings are placed to temporarily 
hhold the coil together after removal. 
Figure 10 shows how brass or iron strips 
tare used to hold together the two end 
flanges of a coil that is wound directly on 
the core. If the core is round, three or four 
narrower strips are used. 


The Camera Romantic for 
Home Use 


“THE, camera romantic, as ite mame 
‘ould imply. hat no practical value 


same size aa the mirrors, and nearly twice 
as long, with no top to it. Cigar-box 
At one end 


toy, primarily intended for chil 
‘wilt also entertain grown-up 
persons, 


This 
ren, 


ore a hole so that it will exactly fit the 
hhole in the silvering when the glasses are 
placed in the box at the enda. 

Now make some scenery, such as little 
trees, houses, and such like, to stand at the 
sides of the box. Paint them on thin eard- 
board on both sides and cut them out 40 
that one edge is the natural shape and the 
other straight, set them on pieces af wood 
and stand them against the inside of the 
box. Make little figures of persons and 
animals to stand about in the center; 
paint them on both sides. Now look, 
through the hole and you will see not only. 
the scene you have set up, but many others. 

"You can make various sets to go inside 
and have your figures move about by. 
means of wires from holes through the 
Fides o wires from the top. 
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Suggestions for sig -Trees 


WARFED fruit-trees are always 

‘on slow-growing root stocks. 
‘They should never be planted so low in the 
soil that they touch, oF cover, the grafting 
sear. If they are planted too low, they~ 
will detach themselves from the’ root- 
stock, produce their own roots, and soon 
ose the entire appearance of 's dwarfed 
fruit-tree. ‘Then they produce many 
strong shoots, and flower much later than 
hefore. ‘The grafting scar is always 
characterized by a peculiar thickening of 
the stem and is always found about 15 in. 
above the root-atock. 

‘The best-developed fruit is always pro- 
duced by the dwarfed trees. Where a 
common apple-tree produces ten apples, 
the dwarfed tree produces but one, but this 
cone fruit is of the best quality and superior 
to ten apples of the common tree. For 
their size the tiny trees produce a greater 
quantity of fruit than the larger trees, In 
‘addition to this, these trees produce fruit 
in the second year after transplanting, and 
sometimes even after the first year. 

‘There are two classes of dwarfed fruit 
trees: those that are free standing, and 
those grown against walla or lattices. 

‘One. of the free-standing forms ix the 
pyramid, It consists of a single vertical 
stem from which aide arma are produced. 
‘They girdle the stem uniformly of their 
‘own accord. 

Tt should always be observed, when 
pruning, that the branches are cut just 
above the buds, and that the buds are op- 
posite to the main branch. The main 
Branch should be 10 eut that a new series 
of branches can be formed, leaving the 
main stem vertical, 


Trees That Cannot Be Forced 


Fruits containing large stone pits ean 
not be grown in pyramid form. 

Dwarfed trees that are to be grown 
‘against walls or are to be forced into 
definite shapes, require permanent sup 
porta. The apple doos not like to be 
placed against the wall; 4t develops better 
fand more luxuriantly when it is placed i 
tthe open where it ean receive light and air 
from all sides. 

All latticed and formed fruit-trees are 
‘the result of constraint. All of our fruit- 
troos attempt and desire to grow upward, 


recommended and the larger tree should 
not be chosen for training. 

‘The three main forms of the trained 
fruit-trees are the cordon, the palmette, 
and the free standing form. All are 
developed from one-year-old grafted stocks 
that, through pruning, were forced to grow 
in the desired form. 

The cordons are vertical ot horizontal 
‘one- or two-armed trees. They have one 
main stem, about a foot above the ground, 
and one or two branches, which, when 
they are trained horizontally, are attached 
to wires strung at the right height. Thase 
forms having two arms should have both 
at the same height. But this is not accom- 
plished by pruning the one-year-old stock, 
‘since one branch will remain lower than the 
other and also be weaker. Both branches 
‘must be developed from the main trunk. 
If both branches should not be equally 
strong, then the stronger can be bent 
slightly downward in the spring and the 
‘weaker bent slightly upward. | Since the 
sap prefers to rise as perpendicularly a5 

s 


possible, the weaker branch will soon be- 
come stronger, and when both are equally. 
‘strong they ean be replaced in the original 
position. 

‘Cordons grown at an angle are usually 
placed against Isttices. ‘They are trained 
to grow at an angle of 45 degrees or leas. 
‘The trees are planted two feet apart. ‘The 
sume is done with the double cordon, but 
in that ease their branches cross each other. 

‘The simple vertical cordon is especially 
adapted for narrow high lattices and the 
Pears cro the best adapted for this form. 
‘hes are easy to tran and to keepin good 


Some of the Forms that Are Used 


‘The U form and the candelabrum form 
‘are sometimes considered ax a double or 
triple cordon, buf are more correctly de 
fined as a variety, of the Verrier palmette, 
‘These forms have a number of branches 
arising from the main stem and running, 
fone on each side, in opposite directions. 
‘The U form has only two branches which, 
after branching from the main trunk, are 
Perpendicular. The candelabrum has a 
third branch arising from the main trunk, 
bbut this branch only too often eseapes the 
hhand of the pruner and does not bear any 
fruit. For this reason it ean not be recom= 
mended. 

‘A much better form is the Verrior pal- 
mette, which often covers an entire lattice. 
‘The distribution of the sap is one of its 
best features, and it is even and uniform in 
shape, Tt can be successfully used with 
any fruit-tree as its shape is most constant, 
But one should only plant Verrier pal- 
‘mettes with an even number of branches. 

‘A well-formed Verrier palmette is the 
four-armed or double U-shaped tree, It is, 
‘easy to keep uniform, the strength of the 
‘opposite arms are equal, and the fruiting 
branches are well distributed. These are 
‘also developed from one-year-old grafted 
stock cut back 0 that three buds can 
develop. ‘The upper of these three buds 
lies forward; the other two must lie side- 
‘wise andopposite each other, These buds 

‘main stem and the two lateral 
ches. All other shoots that - may 
develop are pruned and cut off. The 
‘shoots of the three buds are attached to a 
support. The center shoot is trained ver- 
tically, the two lateral branches are trained 
at an angle of about 45 degrees. Later, 
before they become too woody and hard, 
they are placed in a horizontal position. 


In this picture is shown a beautiful 
eceample of a fruit-tree trained in 
‘Pyramid form like a eandelabram 
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To Make Various Kinds of Electrical Switches 


By L. A. Laurier 


won LUG ‘with a contact and the other end is screwed 
ETAL COVERING down to the corresponding step in the 
sem mera ‘block. The top piece has an insulated 


knob at its top. Three binding-posts are 
mounted on the base. This little switch 
will find a number of uses where three 
different circuits are to be closed simul- 
taneously. 

‘An ordinary little single-circuit switch 
that can be put together in about fifteen 
minutes is illustrated in Fig. 5. 


soon 


we 
- 
cee ar 


| roe new 


‘One of the simplest switches is the 
plug-rwiteh, which is here shown singly 
{and for four contacts 


[Tis the purpose of u 
the construction of 
‘switches and connectin| 


litte experimental age up to 110 and that 
Hines, "Any" one of the wi 5 am. to pass is shown in Fig. 6, 
‘an be put together B. "A square base i cut out of oak. 
Six hoies for bindingeponta are 


‘A-simple Ittle jacif or plug switch 
shown in Pig. 1. Ie if necessary to have 
‘only a small base and aitle block of wood 
land two pieces of springy metal, such as 
Phoxphor bronze, to construct this awiteh. 
The block is mounted at one side of the 
base and a piece of phosphor bronze bent 
at right angles is drilled out to recalve two 
crews. ‘Thin is screwed to the block ax 
Miustrated. 

"Another plece of phosphor bronze, bent 
fn the form of x hook, ta screwed to the 
base opposite the block as shown. This 
‘pring should be bent ao that it will not 
touch the block, The little wooden plug ia 
tut from » place of soft pine and a metal 
Bei eked oer gd Than when 

ug i innit et ‘wo metal 

pider at the Byitehe Soe eel be 

Elowbd, ad whedte’ plug is renfoved, the 
tlreutt wil be opled. 

“The awiteh in Phe. 2 is for use with four 
circuits, Tt will be seen that here four 
blocks are tsed similar to the single block 
tused in the switch shown in Fig. 1. Ib- 
stead of four individval contacts & long 
rip of metal may be placed to act ax & 
contact for the four blocks, 

‘A method of converting an ordinary 
Aouble-pole. double-throw twitch Into. 


if 


the heads of the screws will be flush with 
the surface. Six more holes are drilled 
halfway through with a bein. bit. The 
‘worker must take eare to go only halfway 


‘senhettag, Sarees oer Be, 8, Mes IMPLE but eficent is this method of 
pene attaching a motor to a sewing-machine. 
Good ‘A small electric motor of sufficient power 
‘to operate the machine is necessary. 
‘A wooden block support is placed back 
"io3 Wroeweurcoroutons hes of the balance wheel and screwed to the 


‘machine top from beneath. The motor is 


under the mot 
spring is faster 

the machine top 

and form the 

tight. The dri 

that it is at drivi 

{is down in positiodffor operation. 


‘A light wooden tod is 
rear of the pedal and hin 


‘An ordinary double-pole double.throw 
foviteh can be converted into a revers: 
ing switeh 


two flexible contacts connect the four end 
points of the switeh in the manner shown. 
‘The connecting wires should be insulated 
where they cross. This switeh will find 
‘a number of uses in direet-current work 
‘where it is necessary to reverse the current’ 
to reverse the polarity or direction of a 
motor. 

Another useful litle switch is pictured in 
Fig. 4. First a base is squared up and 
sundpapered. Then a little wooden block 
with steps cut in it is mounted on the base. to the front of the motor base, but its posi- 
‘Three phosphor-bronze strips are then cut tion can be found only by’ experiment. 
and drilled at each end. It will be ‘Wire the motor with flexible lamp-cord and 
that these strips are of different lengths to place a small snap switch on the machine 
‘correspond with the steps cut in the block. top in a convenient place. 

‘One end of each of the strips is provided ‘To operate, it is only necessary to press 


ry 


through, as these holes are to form cups 
in which mercury is placed. ‘The four 
corner holes are connected in the manner 
shown. This can be done with two insu 
lated pieces of wire. Of course the insula- 
tion must be cut off where the ends of the 
wire dip into the mercury. A few small 

‘may be used to hold these connect- 

ors in place. 

"he handle for the switch is shown at B. 
‘The center portion of this is of wood and 
two brass ends are fastened to it. Three 
holes are drilled in each one of these end 
pieces to accommodate the corresponding 
‘number of heavy copper wires bent in the 


taken that they are placed the proper dis: 
tance apart as the end of each wire must 
dip into one of the mercury cups. The 
center wite should be'a litte longer than 
‘the other two so that when the twitch ia 
placed on one side it will rest there until it 
{5 pushed over to the other side.” The two 
center pieces of wire go into the center mer- 
cry cups. The wires should be soldered 
in the metal ends of the handle. Only 
enough mercury is placed in the cups to 
‘make good contact. 

‘When the switch is notin use, the mer- 
eury can be run off into a little botte. It 
‘should not be left exposed, as mercury 
fumes are poisonous, 

‘A-simple litle connector that will find a 
multitude of uses, in electrical experiments 
{2 ilustrated in Fig. 7. This is made by 
cutting off a ploce of cin, bras stock, 
Pour holes are driied as shown. Four more 
holes drilled in from the periphery to the 
four holes first made are tapped out with 
ap 5/89 tap. A'No. 29 drill should be used. 
Four brass 8/82 machine screws are then 
placed into these holes. This little con- 
hecting-plate will be found very useful in 
‘wireless experiments, 

Figure 8 shows anotber connector made 
froma solid piece of brane stock. ‘The 
center of this ly drilled out and two holes 
Yo accommodate ‘8/32 ‘bra screws are 
placed in exch end. A very good electrical 
‘onnection ean be made with this, 


Electric Motor for Sewing-Machines 


down on the foot pedal and turn on the 
switch and when the motor is running to 
‘speed, gradually release the pressure on the 
pedal and the motor will drop buck and 
take up the slack in the belt, thus starting 
th machine. To stop the machine, press 

¢ pedal; that will raise the motor, 
Jodfen the belt, and apply the brake. 


tote naDIUS AS BALANCER 


Pressing down the pedal stops the 
‘sewing-machine by causing a slack in 
the belt and pressure of the brake 


s 
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Protect Your House with an 
Automatic Fire-Alarm 


HE. auto- 
matic fre 
alarm here de- 
seribed is sim- 
ple and 
pensive a 
ean be made by 


strip C, which is in electrical contact with 
fone side of a circuit entering at X. The 
‘other side of the circuit enters at ¥, ter 
inating in the screw S, while a stout 
spiral spring P is s0 fastened to the bar C as 
to continuously tend to complete the cit~ 
cuit by pulling bar C down against screw 3. 
‘The circuit, however, is normally held open 
by a column consisting of two pointed 
pencils made of Wood's alloy, 

short wire nails, the heads of 
each other as shown 
column is placed in 


column coll 


‘enough to sho 
of inability 
hal 


rtly upon the serewpoint 
ery pontive completion 


‘The wooden c 
‘should be painted or stained to mateh the 
woodwork of the room and should be 
placed at or near the ceiling of the room, 
Several instruments may be electrically 
connected in a variety of ways as follows: 

1. A battery and bell may be attached 
to each instrument, 

2. A central bell and battery may be 
bridged by any number of instruments, 

'3./A central annunciator and battery 
may have aeparate lines wired down from 
wetch instrument. 

‘4, The last two methods may be com- 
bined. 

Method 1 is adapted only to special 
caves and may be pased over as not of 
general use. 

Method 2 will be found best suited to a 
majority of eases. ‘The central bell and 
battery should be placed, say, in the bed- 
room and from it a single pair of wires will 
be led successively past each instrument in 
this and the other rooms, the terminals of 
the instruments being connected directly 
‘across the wires. In many cases the exist- 
ing doorbell with its battery may be 
pressed into service as a firealarm by 
Connecting the fire-alarm circuit to the 


be, 


i ad 


ORV BATTER goTeooce = IG?. 


In this diagram four instruments are 
shown connected with the same ball 
‘and battery 


bell and battery (or transformer), as 
shown in Fig. 2. ‘This diagram illustrates 
the wiring of method 2, whether or not. 
there is a doorbell circuit operated from the 
same battery. The instruments in the 
different rooms are designated by the 
numbers 1, 2 3, 4, etc. ‘This method is 
‘open to the objection that it would afford 
‘no clue to the exact location of the fire.- In 
2 dwelling, this would not be a serious 
‘matter, but if the premises are extensive, 
as on a farm with numerous buildings, in. 
‘addition to the dwelling, a more definite 
‘means of locating the fire would be desir- 
able. This ean be obtained by using 
‘method 3, a diagram of which follows 
(Fig. 3). 

‘The annunciator is merely a terminal box 
‘on which are mounted little pointers actu- 
ated by magnets connected in the individ 
‘ual circuits so that should the instrument 
fon one eireuit close, the pointer would im- 
mediately fly up and point to the number 
corresponding to that circuit, at, 


flor s somites 
Ae sical oat. 
wear imcm tare 


naa 
ere the signal from each instrument 
is. recorded on the 

‘nnuneiator dial 


‘two instruments in his garage, on one cit- 
cuit, four in his barn on another, and eight 
{in his house on a third, all three circuits, 
bbeing brought separately to an annun~ 
ciator. ‘Then should the bell ring and the 
fannuneiator point to No. 2, he would 
know that the trouble was in his barn, 
though he could not tell which of the four 
instruments installed there was turning in 
the alarm.—HexRY A. GERMAIN. 


Coloring Makes Stereoscopic 
Pictures More Attractive 


HOTOGRAPHIC stereoscopic pictures 
‘become monotonous and dull after a 
while. ‘The uniform shading, the monotone 
of gray with its few spots of black and 

white soon tire the observer. 
‘The pleasure that can be derived from 
‘when the 


pictures, since it is almost imposable to get 
both exactly alike, and as the effect is the 


same when only one is colored, it would 
be @ waste of time and energy to tint 
them both.—E. BADE. 


8 


When Reaming Is Done with 
Undersize Reamers 


HEN rebushing connecting-rods in 
W tie stecring-cear, or spring shackles, 
it i frequently found that available 
reamers are ether too lange or oo small, It 
‘strequentiy suggested that pieces of tin be 
placed atthe side ofthe reamer: but thowe 
tho have tried this method will agree is 
‘ificult to obtain satisfactory rests, 
‘A method that 
reamer cut 
Srl in the 


Drills graduated for size are usually ob- 
tainable in every toolahop and thelr use 
with the reamer is very satisfactory, 


This Toy Airplane Will Shoot 
Out of Its Hangar 


“THE machine which is constructed after 
Tie faenonlane pe as sain rb 


for the f iit 

the wi sd 

tal Th ai 
rs 


the hangar. This plate is mounted on two 
rods held in place by two nuts, 

‘Two springs, one on each of the rods, are 
placed back of the brass plate. These 
‘springs are of the expansion variety. 
Attached to the center of the brass plate 
‘and extending through the back of the 
hangar is a small lever with a notch in it. 
‘When this lever is pulled back it pulls the 
plate with it and the notch holds the plate 
in position. 

The airplane is now run in so that 
tail will come in contact with the plate. If 
the lever is lifted, the springs will shoot the 
plate forward, forcing the airplane out of 
the hangar door at reat speed. If the 
swings are properly adjusted, it can be 
made to loop the loop.—CaRL ROYER. 


Foiling the Burglar with a 
Piece of Wire 


HEN lock- 

ing their 
doors, most per- 
ms think it 
sufficient precau- 
tion to leave the 
key inthe lock 
to. prevent the 
lock being pick- 
fed or another 
key from being 
fitted. from the 
outside, While 


this practice 


breaker, it is of 
‘reat assistance 
to. the profes- 
sional in gaining 
entrance, All 


pliers with which they ean grasp the 
of the key and unlock the door as easily as 
If the key had been left on the outside. 

‘To prevent this, bend a 
wire, like the solid pogslon 


rod in W shapato fit’over 
makin Ton} 

longestPeg exthndingyt in. 

the keghole, fe locked. 
positions farffs it will go and slip the wire 
Uhrougl the fey-handle, the other end 


passing over 
hhas been done, the key cannot be turned 
or pushed out from the outside und the lock 
‘eannot be picked. —H. C. ROWELL. 


How to Make a Daniell Cell 
from Simple Materials 


MATEUR electricians know that a 
Daniell cell is beat on cloaed-cir 
work, Tt does not polarize rapidly and is 
therefore well suited to the needs of the 
amateur electrician’s laboratory. A few 
cells will produce sufficient current to 

‘operate small motors, bells, ete. 
‘The materials entering’ into the con- 
struction of 1 First 


» 
graphic developing-trays, w) be 
purchased fgg a f eee, 

cannot 

tale about , 

do 


container. ‘This eopper ean 
be obtained at any hardware store. Noth- 


eve, oF utctnoore 


type, but any other forin will serve 


ing but copper ean be used for this element. 
Four small knob insulators, such as those 
‘used between floors by electricians, are used 
in separating the zine plate from the cop- 
‘per plate. One of these is placed in each 
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A Blue-Print Machine from 
an Old Bottle 


BEING badly in need of blueprint 


> and having none at hand, the 
wri mi ke to gaviee 
substifate. fhe ic lass 

into 


ter 
[ found to be very. 


corner of the tray. The sheet zine should 
be about 1/16 in. in thickness. This may 
also be purchased in any hardware store. 
About 3 tb. of copper sulphate crystals 
(commonly called blue vitriol) is placed over 
tthe eopper plate and the bottom of the cell 
Water is now poured in to within ' in. 
of the top. 

‘The cell is placed on short circuit for 
{three of four hours. In placing it on short 
circuit itis necessary merely to connect the 
‘copper and zine plates together by two 
‘wires. These wires should be soldered to 
the respective plates. The voltage of the 
Daniell cell is 1.07 and of course this, 
potential is produced regardless of the size 
‘of the area of the plates. The current 
strength will depend upon the area of 
the plates and the distance they are 
apart—W. H. Hoscux 


Artistic Book-Ends 
of Sheet Metal 


successful. 
‘An electric light 


tle should be large 
‘enough to accom- 
modate a 40-watt 
Tamp. One of the 
Tnrge bottles in 

lich malted mil 
i sold should be 
used. ‘The tracing 
and the blue-print 


‘OU can make a very artistic and prac. Tthelight isinthe are placed togeth- 
teal set of book-ends from two pieces $unter- all partsare er “and wrapped 
Memtaneed tightly around the 


bottle, Several 
elastic bands are used to hold them in 
place, When this is done the light is turned 
‘on and the blue-print is exposed.—JosErH 
B. Morax. 


rg one is bent 


phe How a Simple Snap-Hook 
i & Was Evolved 
( ‘e) SHOULD you be short ot « snaphook, 
| ore iva quick method of manufactur: 
F| cot jough for the 
H nay haltway 
i —F- ald then be 
y 


toes, sygrr 
If the snap- he 
hook is then 


hardened to gain, 


Moke » soapsoo 
Rewer # 


To Insert Several Carbon 
Copies in Typewriter 


Ze HEN you have to_ ure carbon a 
> Wig ebyce pep ake 
thet itis her 
‘Thee bookends are nenctical and may Die Moorriver 
Sis he made mamntal nou 


ssttf You can save 


time and trouble 
if’ you will take 
‘one sheet of paper, 
double it; put it 
over the ends of 
the paper that is 
to go in the type 
writer, as shown, 
You will find that 
you have no 
trouble getting it 
started in, Run 
it through far 
enough to remove 
the doubled sheet. 
=D.'8. Waicnt, 


practically all drawn with the compass and 
fe not difficult to make. 

After the design has been cut out of the 
two sheets of metal, bend each piece in the 
middle toa right angle. A little care should 
be taken to see that the bend is straight 
and squarely done. 

‘A thin flat piece of rubber from an old 
‘nner tubing ean be glued to the under side 
of the book-end to prevent slipping and also 
any marring or scratching 

It made of brass, it will polish nicely 
and if made of sheet iron, it can be gilded 
or bronzed or tinted as the fancy dic 
tates. —M. J. Munson. 
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Sawdust Is a Good Cleanser 
of Oily Hands 
[Simaghineshope and tactorie where she 
Toachinery” requires constant” Iubriea- 
tion, the hands of the workmen often be- 


come eoated with oil or grease. In many 
‘establishments the men use a 


Tine or bensigg for 
But $i rags 
inflazpmatle gaa consiftute a, 
hhazapa. 
‘A froanutafturing 
solved the pypblem by- providing large cans 


filled with sawdust in the different parts of 


the factory. The workman who wishes to 
remove the oil from hin hands, takes a 
hhandful of sawdust from the nearest can 
and thoroughly rubs and scours his hands 
ywaust soaks in the oil and 
jetion. to cleanse the skin 


stives enough 
‘without injuring it, ‘The sawdust so used 
in collected and may be used to soak up any 
oil that may have been spilled on the tloor. 


Use This Book-Rest with a 
Lamp Attachment 


HUSBE its Doe that wil hoi the 
inthe Rat 

Ei aj wer ey 

ticipate fo es oe 


ce 
cons as th 14-in. boards, as 


thong hore. A pled of brome bent ato 


ook Bach iw 


Bycsstrain from reading at night may 
‘be avelded by the use of this book 
Fest and shaded I 


book-rest. 
‘A switch is provided at the right side of 
‘the book-rest. A door is made large enowgh 
so that the battery can be put in or re- 
moved when dead. A strip of felt can be 
‘glued to the under side of the book-rest if 
Sesired.—Watutast E. Kine. 


Will you be the 
NEXT man _ to 
learn that Shav- 
ing with an 
Enders is— 


“Just like wiping 
your face with a towel” 


Wa Eudersr 


SAFETY RAZOR 


Enpers Sates Company 
105-111 West 40th Street 
New York 


ENDERS SELLS FOR $1.00 with six blades 
of the best quality Swedish-base steel. 
Packed in black Keratol box, velvet lined. 
Extra blades, package of 5—35 cents. IN 
CANADA—Razor, $1.50; blades, 50c. 


FOR SALE BY BEST 
DEALERS EVERYWHERE 


Biades—tand-stropped and Hand-tested 


(zy 
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New Uses for Electricity 


Have you found a new way of making the 
electric current work for you? Have you 
made a new labor-saving or money-saving 
machine or device that is electrically oper- 
ated? The Popular Science Monthly will 
pay $90 in prizes for the best answers 


WEIH TEAST ISDN SISTON| 


“The Succeesfal Light Weight Pistow c, 


PATENTED USA. <= 
Pave es Pt Se - 
—S 


LECTRICITY is one of our most useful servants. An 
outline of its more common daily uses would fill a book 
of no mean size. The editors of the Popular Science 
Monthly want to find some uncommon uses for electricity. 
They want to know what new uses readers of the magazine 
have found for it in home, shop, or office. The new machine 
or device does not need to be motor driven, although there 
is no objection to a motor-driven machine, provided it is 
new and useful. It must, however, be a homemade device. 
Electric magnets, solenoids, or heaters may be employed. 
The Popular Science Monthly offers three prizes for the 
best answers—a first prize of $50, a second of $25, and a 
third of $15. These will be awarded in accordance with 
the rules outlined below. 


YUKe mrons ANE 49 Te so ver 
a SO5K PAeTONT AST om PONS 
‘ee pit asters see ee 


Rules Governing the Contest 


OLARK-TUANER ited (6) The first prize of $50 will 


(1) Contestants are not li 


‘Station C 


NAVARRE— 
Quality Binocular— 
Special Price, $37.50 


ERE i your opportunity to get a 
Tigh grade biunclar at low price 
Standard & power 0 m/m-—apeciteations 
‘dopted by all armies in World War 
‘mont effcleat under alt conditions. Ae 


‘whe 2 GRAB 
Siructed of brass 
Ss erase wi ordinary alarm 
frame iatmente’ War contract cane 
op So including. war tae 
Sint"@'O. Dor upon teenipe of money 
‘order for s days tal. “Mosey kmmed 
ftely refunded iyo are not entirety 
‘atlabed. Por furhive particulars write to 


THE NAVARRE COMPANY 


11M. 5. South Bend, tnd 


to the number of ideas, but only 
‘one method can possibly win the 
first prize, only one the second, 
and only one the third. ‘The con- 
test is open to everybody. 


(2) The use of the new electrical 
appliance must be shown clearly, 
either in a photograph or in a 
drawing. If a drawing is sent in, 
it need not be made by a skilled 
draftaman, It is sufficient that it 


should be intelligible. While pen- 
cil sketches will be considered, 
contestants are requested to make 
their drawings in ink on heavy 
‘The views should be 


white paper. 


writer's 
testant’s name and address should 
appear on each sheet of drawings. 


(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably | type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
bbe received by the Popular Science 
‘Monthly not later than 5 p.mm.,on 
Oct. 20, 1921. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 
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be awarded to the contestant who, 
in the opinion of the'judges, has 
suggested the best idea of a new 
use for electricity. 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits an idea next in merit, 

The third prize of $15 will be 
paid to the contestant who sub- 
mits an idea third in merit, 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the ideas that win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners, 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish merit 

scripts that do not 
The regular space rates will be 
paid to the contestants who sub- 
mit the manuscriptsithus selected. 


(9) When a contestant submits 
more than one idea, the deserip- 
tion and drawing by which each 
is set forth must be sent as a sep- 
arate unit. 


(10) Manuseripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specif- 
cations to the Editor of the New 
Uses for Electricity Contest, Pop- 
ular Science Monthly, 225’ West 
‘39th Street, New York City. 
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An Extra Hook for the 
Helenloecs ere 


‘extra hook made of stout sheet brass. Tt 
trl be necestary to cut two stripe of brass 
And rivet them together a shown. 
Making Good Use of Old 
Phonograph Records 


SCRATCHY phonograph records 
Sorat n. 

Sen un for reco bean bs 

oy of theft ang » rin of 


a tour wo aes 
‘The wood cylinder 
has a hole through 
ft and a small 
machine screw is 
passed through 
this, Nuts hold the 
pieces together. 
‘Use large wash 
rs under the head 
‘of the bolt and 
tunder the nut, 
‘The little ten- 
cent records make 


This spoot was 
made with two old 


Model Your Own Stoppers 
from Paper 
Dae stoppers of almost any size 


and dip the stop- 
per in paraffin to 
make “it water- 
roof: ansce 


SS TRUNK NES OF THE BELL TELERIONE SYSTEM 


Uniting a Nation 


Within reach of the call of 
your telephone are more other 
telephones than may be found in 
all the other countries of the 
‘world. This is made possible by 
the Bell System of telephone com- 


‘munication. 


Plans for future extensions. 
Insures financial stability. 


It fe tha corplete cooperation 
between the central adninisra- 
tion and the many operating com- 
ies that tion-wide 
imines 
the Bell System by the American 
Tae er Tae ce, Twetdd bi poll fr ie 
related organizations to provide 


pany— 
‘ _—_ the best service to the greatest 
sceteides for Tavention and sumber at the lowest rates. Only 


the united effort which insures 
continuous development of tele- 
Phone communication can carry 
through that controlling purpore 
of the Bell System. 


Provides for the economic 
manufacture of equipment. 


Provides for the standardiza- 
tion of methods, 


* BELL System™ 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service, and all directed toward 
Better Servier 


SAVE 25% to 60% 


LAUNDRY SUPERINTENDENCE AND MANAGEMENT 


“There are 10,000 Laundries in this country. Property qualied Superinten- 
dents and Managers are nceded. The Power Latod’y Cooperiiee, Course 
{rains men in two Jears. half time spent im acteal laundry work for Wages 
Other Intensive Two Year Day Courses 
INDUSTRIAL 


MakeYourBike 
aMotorcycle 


Borat = 


SHAW MANUFACTURING CO. 
Dept. 105 Galesburg, Kamen 


B A RAILWAY. 
TRAFFIC INSPECTOR 


\ ‘Many Openings at Good Pay 


reper 
x 
\ 


spall I 


splendid oppor 


Tallway oftete 


iad ate 


Dnt Delay 


Investigate New 

are reed thas ar 

‘stn Weday ‘forte 
beats 

ines ‘Trasiog tnstate 


Hookiet 


Cle weland 
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Why Not Make a Skip-Jack Sailboat? 


IIS skip-jack sail- 

boat can be put 
together for about 
twenty dollars and 
many hundred dollars 
‘worth of pure fun may 
be had with it in & 
ssingle season. The 
boat is really = scow 
with a sail on it. Itis 
splendid toswim from, 
since it will not tip. 
Te most be admitted 


craft lomade with Lin. 
timber. The bottom 
boards, which run 
cromwite, are 3 in. 
thick. Only matched 


Tumber should 
for this Two ribs mage 
of 2-in. mat ‘center 
the craft. « 

length of A centfhoard or keel 
fe made to Wt tnto this well. This board 


J so arranged that it may be lifted up 
‘out of the water. 


You Should Protect the 
Drainpipe Outlets 


OUTLETS of drainpipes should be pro- 
tected from the caving in of the sur- 
rounding earth and from the entrance 
Fodenta Dirt caving init thee of 
drain causes the water th bale dp into it 
and sediment to settle, e\potually Flogging 


up the pipe. Vermin and rodents enter and 
‘sometimes are killed, thus stopping up the 
rains 

‘The Wlustration shows how to protect 
the end of the drainpipe with a concrete 
‘carb, also the method of preventing rodents 
frcm entering. A concrete retaining wall 
should be built around the drain end and 
‘a epill apron extended as shown to prevent 
the dirt from being washed out and under- 
mining the structure 

‘The retaining wall is not built until the 
drain isin place and it should be so built 
that the end of the drain projects about 
12in. beyond the wall. 

‘A hinged metal flap cut from some 
Hight-weight tin or sheet iron and of a 
lightly larger diameter than the drainpipe 
‘used to close the end of the pipe. Prob- 
ably a sheot of zine or copper 


(On smooth waters you may derive much 
pleasure from this craft; try to build one 


‘The depth of the 
craft should be about 
1 ft, although this 
will depend upon the 
judgment of the 
builder. ‘The top of 
the craft is mad 
slightly round to al- 
ow the water to run 
off. A length of 12 
ft. and a width of 8 
ft will make a boat 
suliciently large to 
old three to four per 
sons. All of the crev- 
fces should be filled 
up with putty, marine 
flue, oF coal tar and 
the outside of the boat 
must be given at least 
two coats of good 
paint. It is provided 
with a simple rudder. 
tton-log mail is carried. This should 
‘about 10 ft. on every side. The 
‘the sail is held in a socket made of 


2 shofe length of iron pipe. This is provid- 
‘ed wif a capped end and set in flush with 
the dfeck. Such an arrangement prevents 
‘water from getting into the hold of the boat, 


more natisfactory as it would not rust. A 
borage hinge is riveted or bolted to one side 


of the flap afd then in turn screwed to the 
fend of 2 pighe of hard wood about 12 in, in 
Jonge 

Thi ‘wood ix placed along 
the yp of ‘and securely fastened 


to Kfrith copper wire as shown. With a 
ited adjustment the fap will hang over 
the end of the pipe, Tt will open auto- 
matically to allow the waste water to 
Past out, but will prevent anything from 
‘entering. —B, Francis DASMIELL. 


An Adjustable Platform Step 
for the Ladder 


WEEN doing much work on, ladder 
it ia very tiresome to stand for a long. 
time on the rungs. This small step or plat- 
form bolted to the ladder will make the 
work much easier 

‘Two st 
the shay 


“Working while standing on a ladder 
Ibecomes Tess tiresome if you cam rest 
fon a pistform lke this 


traps as shown, If care is used in the con- 
struction and the board is not too wide nor 
too long, it will be a:i easy matter to step 
fon or over it from abov oF below. 
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Moor Rowboats to Prevent 
Them from Chafing 

HEN rowboats are moored to the 
shore or a dock by a bowiine, the 
wind, tide, or current tends to swing them 


back'and forth and chafe them against per- 
manent projections. 


‘This can be remedied as follows: Drop a 
heavy mooring anchor about three boat- 
attached to the mooring 
fon the surface of the wifler. 
attached to etl 
ring p the 
hore to 
3 Pasten a 
op ay each end. 
rope through the pulley and 
ont as shown. ‘The rope is slung over a 
mooring-cleat on the pier and the free end 


lengths from the shore. A wooden buoy, 
Since 

sansban book tea Tog ou te oon 

‘with its hook is snapped on the ring at the 


IE your boat is moored in this way, it 
will be safe from injury by 
‘eninst the pier or post 


bow. ‘Then, by pulling the rope one way or 
the other, the boat ean be run out to the 
buoy or brought to the shore, 

‘The hooks are snapped together whi 
the boat is unfastened around the cleat 
fon shore.—L, B. Ronntxs, 


Try a Safety-Razor Blade for 
Card-Cutting 


SERVICEABLE little device for cut 
ting and trimming paper or cardboard 


hhardwope blocld trian 


Paper or cardboard may be cut with 
fan eld alety-razor blade attached 
a prise of wood 


On one of the right-angle surfaces of the 
block a brass plate 114 in. by 74 in. by 1/16 
in, is fastened by two screws located 3s in. 
in, respectively from the ends of th 
‘These serews pass through the two 
the razor blade for vertical cut- 
ting oF, as shown in the perspective view, 
through one hole. 

‘The inclination of the plate on the face 
of the wood block should be about 10 de- 
grees to the bottom edge to obtai 
tthe best results.—Everer? Rocens. 


YOUR TROUBLE; 


Decree rating comutniion—sive 
pom deposite. The 
mand 


The 
produc 


cure the 


i 
asad gx, 


Dept. 82, 3160 N. Clark S 


ARE OVER 


‘Transformers 


ter power 

fan be attached in 

From that time om you will have 8 
which starts easly 0 


SF ei, eet aton, 
fo carbon, ‘The Van Kerr method 
f ignition eliminster the pecestty 
ing new piston singe and inatattly 
removes ‘the difieulsy caused. by 
hhotore pumping oil, For pleasure 
Car tyactary,  motor-eyelet and 


Chicago 


EGR We AGhel 


apd 1,5. Gr, Lng Cae, Cate 

eo eh ihe aed Suir nd ea, 
OMNIGRAPH MEG. CO. 

26 Cortlandt Se ‘New York 


MILLER TREADS 
‘Geared To The Road” 


tones ete ee seen 


Vane 


AND MOREFOR 


£100 WEEK 


Send No Money 


21 Jewel Illinois @ 


10Days' Free Trial 


“The House of Quallty”™ 


L. W. SWEET, INc. 


1610-1600 Hrondway New York 


Gas, Air, Water, Gasoline Pumping 


LEIMAN BROS. AIR PUMPS Fit. 


Eocene 
ra 
‘uta 81 Walker St.,N.Y. 


Only $45.00 For This Job Complete 


How to 


CARBON-PILE 

heostat isa form 
of resistance that is 
very useful in the 
small laboratory. Tt 
is surprising how few f 
amateur electricians E 


Berens 


know of this device. 

In 2 pile of fat | 
pieces of earbon the 
electrical resistance 
will depend upon the 
contact between the 
Individual pieces, and 
this contact will in 
turn depend upon the 
pressure applied. With a very light pres- 
sure the electrical resistance will be high, 
fand with a heavier pressure 


will drop. 
If the pregeure if applied| , the 
resistance, offcoursd, can be Varfed ficcord. 
ingly f 
‘The earb§n pil in theppiteh! preo- 
stat shownfim the Wightration fe by 


cutting wif old bal ‘These 
should be fut carefully so thagthey will fit 
smoothly Fogether. 

If you should have a lathe at hand, 
the cutting can be done on that: otherwise 
a hacksaw can be used. If a hacksaw is 


used, an improvised miter box must be 
pressed into service to insure accurate 


ld battery carbons are the material 
from which this oscfol theortat for the 
‘sal! laboratory may be made 
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Make a Carbon-Pile Rheostat 


cutting. After the 
pieces of carbon are 
cut out they should be 
treated individually 
with a smooth file 
‘The workman will 
now be ready to pro- 
ceed with the con 
struction of the little 
‘wooden frame that 
holds the. blocks. 
Each of the end pi 
hhas a heavy wooden 
screw through it. 
‘These serews are used 
to adjust the pressure 
fon the plates, The pointed ends of the 
screws come in contact 


the farbon pieces, the earbon pieces would 


‘binding-post is then mounted at 
fend of the rheostat and a flexible 
connects the binding-posts with the 
tal plates 

"The device fs used in the same way as an 
ordinary rheostat and the resistance is ad~ 
justed by using a screwdriver, Consider- 
fable current ean be passed through this 
carbon-pile resistance without causing an 
appreciable ‘increase In the temperature 
sf the composing elements. 


Steam Turbine with a Tin-Can Boiler 


THIS title steam turbine will give the 
boys a great amount of pleasure. ‘The 
ler is made from an old tin ean. The 
best type of can is the kind that syrup 


param oF 
tore 


on ove 


The pricciple ofthe stemun turbine may 
be clearly diostrated ‘by this 
made opparatis 


rd 


tight-fitting cover. 


fan shape by twisting them around slightly. 
‘They should all be twisted in the same 
direetion.. 


through the hole and held with a drop of 
solder. A circle of sheet brass is cut out 
and a hole drilled through the center so 
that it will St over the shaft carrying the 
rotor. 

‘The opposite end of the rotor is frst 
filed to a point and a little piece of brass is 
drilled out so that it will accommodate 


thi pointed end of the shaft. This is really 
fan improvised thrust-bearing. ‘The bras 
bearing piece is soldered to the tin ean 90 


The fly-wheel i also 
held in place with a drop of solder. A. 
nozzle made of a small piece of brass tubing 
is then placed in the position shown. Tt 


will be nesgapary to drill hole through the 
cover Perey this, Tt in held in 


‘drop of solder. ‘The ean is now 
filled f full of water and placed 
on a hot stove. Ina few minutes the little 
rotor will begin to spin.—L. LAURIER, 


A Chandelier Devised from 
Bicycle-Wheel Hoop 
bicyclewheel_ hoop can be sed 


to make. chandelpr 
ing summer “aH 


chajos ape, at 
mngpt pt tito 

rend tcc 
ccenterfot thi hoop. 


oop. These 
hey are attached 
fwhich reaches to the 
his chain is attached 
to an electrice 
light socket and 
the wires run 
down ‘the chain, 
I the builder 
desires, he can 
cut a piece of 
composite board 
to cover the top. 
‘The light drops 
through the 
center." Cripe- 
Paper of any 
color desired is 
cut and put 
faround the edge 
of the hoop as 
shown in the 
illustration. 


Aupust, 1921 
You Can Preduce Gas from 
Old Newspapers 

LD newspapers yield a. considerable 


volume of illumi gas when 
‘used as described below. 


Sz fale‘ the id to 

cus sumer 5, receive a length of 

TS Sein rae eae 

Piping, and’ make 
2 food joint. 

Flow fil the ean 

with old. news: 

Papers, clone the 


wit. thefretort “pipe To the 
wherever © wunted.—Geonce H. HouvEN. 


Nails Hammered in the Wall 
8o They Will Hold 


JS pret t9 nail anything to a lath-and- 
plaster wall, follow these directions 

Inside th are upright timbers to 
which the laths are nailed, these are almost 
invariably 16 in. apart, no all that you have 


deta 


nail strip of wood from one to the next, 
‘and fasten to that, A light object may be 


If you want. 


y 


“Locate the uprights before you attempt 
to drive any nails in your walls. it 
will save you trouble 


hung to a lath by boring frst and then 
sing a fine screw, letting it work its way 
tently into the lath, 

If you wish to fasten anything to a eon- 
crete wall, which turns the points of the 
fail, carefully remove a few inches of the 
wallpaper, then with small cold chisel 
or old serewdriver or twistdrill make a 
Hote 4 to 4 in. round and deep enough for 

into it drive tightly a wooden 
blag fd with plaster of pari or cement, 
moth it over, replace the wallpaper and 
drive in your nail or screw. aa 


he Trouble Light that Never Fails 


Na dark, country road, dim side 

street or in poorly lighted garage, 

Magnet-Lite stays right where you 

put it and puts the lightexactly where 

you want it, By means of the power- 

ful electro-magnet in its base, it sticks 

like a burr to any metal. part of your 

car, Ttrequiresno holding and leaves 

both hands free to examine, adjust or 
repair. 

The si..all size of Magnet-Lite per- 

mits its entrance into the least acces 

7 sible parts where trouble often lurks, 

P yet it is large enough to illuminate 

adequately any night repair operatic 


Vibrations or jars cannot break the 
janlagnet-Lite is packed in a s709 tenacious grip of the powerful electro- 
HEP! scoters ‘oe door "pucker, magnet. When not needed, the magnet 
tis shippedt anywhere, charges pee: may be switched off without shutting 
il ich cord off the light. Paint or enamel does 


not affect the magnet-grip. 
Magnet-Lite connects with the dash 
by means of a plug, and ample cord is 
furn'shed for work anywhere on the 
Jongest car or truck. It may be in- 
stantly connected and as quickly 
adjusted to the desired posit’on. 


kta 'preae convenience fot the motorcaiaper 


‘Made Solely by 
‘The Magnet Light Co, 1m 5 muse tm ion 
RAL LLALELAL ELE 


ita 
it 


ai 
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BRUSHES 


‘Send or Iihtrated Literature 
is 0. 
own L wHTTING-1. 3, ADAM! 


Here’s an Idea on Washing 


Photographic Prints 
HERE, 2 

‘ood suse 
ceation for ‘the 
Smateur photor- 
rapher. When 
the water bs al- 
lowed to run fall 
force into” the 
Photographic 
ashing-tray, 3 
cureat i cre- 
sted. The prints 
ome in contact 
vith one another 
End stick togethe 


receiving the 
proper amount 
washing in 


is 
Thif causes very little dis- 
practivally no current is pro- 
igh the tray receives sufficient 
‘—Gronck BENDER. 


How to Remove Kinks 
in Wire 


spring and ut 
coiled It. To 
remove the kinks 
that remained in 
the wire, I fast- 
ened one end to 
‘a hook inthe 
wall and the 
other to a large 
weight. Then T 
looped the wire 
around a short 
‘metal rod and 
drew the rod 
bback and forth 
several times, 
‘thus removing the 
kinks, — FRani 
Hanaznt. 


Simple and effect 
te for taking kinks 
out of 


Wire Terminals Made from 
Brass Tubing 


lathe, since this 
producesaneater 
Job. 

When this is 
done, the pieces 
of tubing should 
be heated and 
allowed to. cool 
slowly. ‘This will 
‘anneal the metal. 
The ends of the 


Wire terminals may 
‘be made from metal 
tubing 

oo 
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tubing are then pinched together in the 


A hole of the right diameter is then 
drilled through the flat end and the ter 
minal is completed and all ready to be 
‘used.—CAR ROYER, 


This Window-Lock Will 
Actually Lock 


SIMPLE and as nearly, burglar-proof ax 
possible is the window-lock that is 
shown below. All that is necessary to con 
struct this lock is a small drill and some 
ound steel rod. 


Close ‘the windows and le 
through onejcor 6 boda 4 
not quite though shafupper Ong. 

"Then malfe a pi i an 
eye in one pind. ated if long 
‘enough to to the bottomfot the 


Thole in the upper 


jj tah A cord 


shoved home in 


the two holes 
there is no way 
for a burglar to 
remove it with- 


Sarenertye 
ge end betas 
Seeraise lore 
This in with the ther aa wit 
= "sae 
tS 


If good steel is used for the pin. 

To prevent the pin from working itself 
loose, the end of the pin should have a few 
threads 0 that it can be securely screwed 
Into the hole of the top sash of the win- 
dow.—L. B, Rownrns. 


Build This Shoe-Polisher 
at Home 


ITH this little machine much pf the 
hhard labor ig taken out of effaning 


a ay "4 ae 


\ | 


™ \ 


rave SremGS. 
Misco. 


ro 


vwoooen / Pai 
Bisor 


‘not c.ctt 
‘Back: strain from stooping while polish 
{ng the shoes may be prevented by the 
tube of this mechanical device 


rag is placed between a wooden clamp 
attached to the end of two window-shade 
springs. 

‘The rag then passes through two wire 
frames mounted on a wooden block ax 
shown above. The foot is placed on this 
block with the rag over the top. Pulling 
fon the free end of the rag will cause it 
to move back and forth over the 
shoe —Marmuew Ports. 
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“Special 30 day efter Introducing “Caraamta™ 


mor FOUNTAIN 
a 


TOOTH BRUSH 


Trained Auto Salesmen 
Sell Motor Cars—Truck: 


LESLIE-DONALD COMPANY 
15 West 37th St.,New York, N.Y. 


"BOWLEGSandKNOCK-KNEES™ 
UNSIGHTLY 


'SEND FoR BOOKLET SHOWING PHOTOS 
‘OF MEN WETH AND WITHOUT. 


‘The Perfect Leg Forms 


Improvising a Depth-Gage in 


slit cardboard. 
for making this 
nee 


A Homemade Punch for Use 
in Embroidering 
A TANDY pane fr £6: 


aad apom omy L 
nape tt 
nape 
thick f socal ae is 
ront/autabif’ ‘Softens blunt end by 


How to make a 
practic St 


heating it in the gas flame until it is red- 
hhot—then allow i to cool. Cut a fine ine 
dentation all around at the blunt end of the 
needle. A jeweler’ file is the best for the 
purpose. The point ean also be inverted 
in the cluteh to carry the punch in the 
pocket. Of course the pencil is in no way 
impaired. —C. Nye. 


To Produce a Black Stain 
on Polished Brass. 


BBPLOW i dnd cp for bacon 
brass parts that is recom- 


Lgal. 
‘Clean articles in potash, 
cyanide, rinse and immerse in 
the dip stirred up well 
remove, rinse, and dry. 


‘copper and ammonia. 
8 


A Remarkable Book 


Perfect Health 


vi 
VI-REX 
VIOLET 


ears of the 
ida tate 


Permanently Yours 


erate your mor of very, 


Try the Wonders of 


VIOLET RAYS 


Electrician’s 
g Manual 


Bam. 
Grau 
Taapec 


Es 
“at Paae 414 Honraiong, Nand 
it Pasi Notes" Pocket wee 

pnt 8.38 


Experiments With 110- 
Volt Alternating Current 


By J. D. ADAMS 


Torm in which eeetrict 


Ts ose 
Inevery home. ‘The author shows 
hhow this ean be done in an inter- 


tating and Inexpensive way. 
“The only way to gain x thorough 
derstanding of yasie 
ited conimercially i by direct 
personal experiment. ‘The knowl: 
Rage thus gnined is of vastly more 
wale and: importance than that 
{Required from the performance of 
the stereotype series of attery 
experiments 0 “uniformly de- 
feted in the text-books. 


286 pages, 135 illustrations. Price, postpaid, $1.75 


Construction of Small Al- 


ternating Current Motors 


By PROF. A; E. WATSON 

‘This book contains complete in- 
structions for building small alter- 
hating. current motors in several 

aes The designs will be found 
Inharmony with those of the very 
best manufacturers and they can 
bbe worked out by the amateur for 
making useful instruments 

‘Some of the subjects taken up 
are." Characteristic Features “of 
‘Miteenating Current Motors,” 
"Construction of a One-Half 
Horsepower, Single Phase: Induc- 
tion Motor," “Procedure in Test 


Sisetone te corel’ desags 
are features of this book. = 


Fully Illustrated. Price, $1.50 
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How You Can Economize 
on Hacksaw Blades 


HIACESAW breakages will seldom occur 
if the following simple device is used. 
Tt may be made from a few styjps of hard 
‘wood 34 in. wide by $4 in. thiclf and about 
the strip of 
blade in 
ips the 


Cool Beverages without the 
Use of Ice 


PRACTICAL and simple i this method 
‘ot cooling beverages 30 that they are 
refreshing as well as palatable. It is based 
‘on the rapid evaporation of water. The 
liquid to be cooled is placed in a preferably 
thin-walled container, Around this is 
‘wrapped a towel well soaked with cold 
‘water. This is then placed in the direct 
Current of air produced by an electric fan. 

‘Care should be taken to have the towel 
neither too thick nor too wet 


Lackjog an 
leetric fan, the towel. ‘coftainer 
may be plpagd in an of ut the 
a juces 

le 
tong 

‘used 
nt 


ol codping Arif was 
by 


Modern application of a principle 
known to and utilized by the ancient 
Egyptians 


Nile river water and then set in the coal 
shade. The native Egyptians use this 
method to-day and it well answers the pur= 
pose in a country where, save in hotels 
frequented by tourists, the use of ice is 
unknown.—W, T. PERRY. 


News-Drawings Can Be, 
Easily nvenstocel 7 


ELT 34 02. yellow sop in 10 oz. of 

gt water andbwhen ‘or. of 

turpenthe. icturefin this-and 

when id{has all thd moifture it 

can, plafe it faceHown on a pice of bristol- 
6 
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board, absorth he superfluous moisture 
‘with a piece of blotting-paper, lay a piece 
of tracing- or wrapping-paper over this, 
carefully fixing one edge with pins or 
the 


‘mo that ityeill pot move, and rub 
fixed burnigher, agd_your 
picture ly on) tote board, 
‘A fait ined by 
lightly rpbbis h a paraftin- 
‘on the paper or board, rubbing the back 
with the burnisher. ‘The fingernail makes 


4 fair burnisher.—B. A, MCCANN, 
For Holding Screws in a Vise 
with a Clamp 
“THIS simple little clamp ie very useful 


in the workshop to hold small screws 
securely s0 that it is possible to fle or yaw 
them. 


in. 


tt 


wide anf te 
Sapient 
free ofise as 
tine SH Fie ante io 
ttl al ip of metal. 
sii ‘The iwo ends 
mance 
pee 
| of pipe until they 
one ue 
‘Tempering ix 


unnecessary an 
the little spring 
needed will 
ways be left in 
‘the metal. When 
a screw is placed 
fn the notches and the clamp is inserted 
between the jaws of a vise, there is little 
chance for the screw to slip. As many as 
three noteher may be cut in the jaws of 
this clamp to accommodate various sized 
screws. 


Toy Boats Constructed with 
Pliable Cardboard 


cardbogay may be 
it.The 

‘beffut out ax 
falong the 

"This tgpe must be 


it will Mice a curve 


several minutes. It is 
‘cooled off and then given a coat of shellac, 
‘A water-tight little eraft ean be produced 
in this way. ‘The cross pieces are merely 
tlued in. —Josern B. MORAN. 


(Children will derive great enjoyment 
from playine with this water-tight 
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To Hang Things Upon « 


Moore Push-less ine 


Operate a Used Car Business: 


Make from $50.00 to 
$500.00 on Every Deal 


and Fly Model 
Aeroplanes 


“gr Print You 6 Your 
sands tres 


RBs Jahan 


gr te kot 


Pink 
RSC pee 


ae 


con 


pertion Laskiorerpeone 


Add a Revolving Roaster to 
the Kitchen 


OUSEKEEPERS who do their own 
cooking will find 


the revolving 


By the addition of this revolving spit 
{to the roasting/pan cooking will be 
made much easier 


form » crank with a handle. A ratchet 


forated as nearly as possible through its 
‘center by the spit. ‘The rod is then placed 
in position in its bearings #0 that part of 
the roast is submerged in the gravy at the 


the gravy. It is not necessary to take the 
pan from the oven to change the position of 
the roast. A slight turn of the handle from 
‘time to time is all that is necessary till the 
roast is browned.—W. A. JACKsow. 


One Way of Truing Up the 
Emery Wheel 


eee 
cfm ie 


tite 


B. Monan. 


Which Instrument 
Suits Your Talent? 


Sats eros 
trae ited tg develop 
ik 


—ee 
HIGH SCHOOL 
COURSE IN 
TWO YEARS 


aac 


se 
a 


eee 


od en, 
srenotabmciutey 


Bot a 


Safety-Razor-Blade Holder 
from a Clothespin 


ISCARDED safety-razor blades may 
bbe used for ripping seams, by the 
photographer for cutting masks or mats 
{and in many other ways. 
‘The difficulty of their use lies in the 
inability to comfortably handle them alone. 


If the handle of your safety razor is 
lost, use a clothespia 


A clothespin, though, can be turned, 


Tas. ‘of the 
the handling of the blade less 


A Lunch-Box Made from an 
Old Book 


LUNCH-BOX 
‘ean be made 
from an old book 
{the proper 
size. 


Protect Your Bank Account 
Against Forgers 


HIS efficient check-protector may be 
ie-fork and a 
id [be 
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AIRTIGHT 


COPPER 
KETTLES 


Motorcycle Bargains |< 


we AN car hae ees? 
Blea 
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To Play 
To Pay 


Book Free ins 
Apri eta state aeeniar kn 


Peete =a] 


BE YOUR OWN BOSS. 
MORE MONEY 


Peat cat aoe ay 


sPARKO-GAP_ 


Panels in the Screen Door 
Make It Rainproof 


‘T total expense of about one dollar a 

screen door can be converted into a 

weatherproof storm door, making it do 

duty twelve months a year. This may be 

accomplished with the aid of a sheet of 

‘waterproofed wallboard and a few acces- 
T 


in door into a storm 
door i 
tal 


Procure some 


Fainpeoot 


Before placing 
tthe wallboard in position several coats of 
paint, of the same color as the door, 
should be applied, and if a small win- 


‘2 pane of glass about an inch larger than 
hole. Take some cheap picture-molding, 
fit it around the glass and bolt it to the 
wallboard panel "by means of several 
stove-bolts, In the spring simply remove 
the panels of wallboard and you have a 
screen door as before.—R. NEwBECKER, 


How a Basket Became a 
Baby-Carriage 
HOWN jin the illustration is a baby~ 
carriage that was made from yacts of 
an old folding baby-ea 

few strips of, 


basket. tru 


Derhaps not very ornamental, was found to 
be perfectly safe and gave satisfaction to 


mother and baby.—Pau. J. Kurtz, 


Hundreds of 
‘g00d job payin 
{round 8508 wee 

Tor Swee- 


EJ.SWEENEY 


PRESIDENT 


x 
taught by workin 
It'h 0 simple that a deal 
rman learned to be a good 


repair shops, 
want a head’ mech 

2 week’ writes one con 
two mechanics. Pay 60 
Please wire.” writes another. 


LEARN IN 8 WEEKS 
8% SWEENEY SYSTEM 


IF YOU HAVE AN 

AT E N TS INVENTION and DESIRE 

TO LEARN HOW TO 

SECURE A PATENT, send for Our Guide Book, HOW TO 

GET A PATENT, sent Free on request. Tells our Terms, Methods, 

etc. Send model or sketch and description of your invention and we 

will give our opinion as to its pom--——— 
patentable nature. ' 

ase 


RANDOLPH & CO.! smn. 
130 F St, N. W., Washington, D.C. | 


Arithmetic of Electricity 

4 urctical trative om electrical calculations of alt 

SsuD eins cst ake BESO Popes 
POPULAR SCIENCE MONTHLY 

225 Wert 30th Street ‘New York 


PATENTS 


Booklet Free Highest References 
Promptoias Assured, Best Revulte 


Send drawing of model for 

‘examination of Patent O' 

‘and report as to patentability 

All Business Giyen Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer, 


iminary 
records 


To the Man With an Ide 


{offer a most comprehensi 
perlenced, effclent service fo 
Frompt, legal protection and the 
Hevelopment of 


MEF S Watinnn D.C 
a a 


PATENTS 


WRITE TODAY FOR FREE BOOK 
ABOUT PATENTS, ete and “Record 
‘of Invention” which contains forme te 


iGENDFOR 


oT 
AU 
THIS FORMS” 


DON'T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 
septic Ceoiiee,? SE Vibenek OF “Record of Invention” should | be 
GEPrioN” to be filled out. signed and witnessed before 

disclose your invention fo anyone 
eton fr tat. A eer 


J. REANEY KELLY 
PATENT LAWYER 
612-16 Columbian Blip, Washington, D.C. 
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Make Your Individual 
Drinking-Cup of Paper 


OF. stare piece of paper a drinking. 
‘cup may be made that will hold water 
and will be more sanitary than a public 
drinking-cup. 

Fold the sheet of paper diagonally as 


> it. 5. 
If hard paper is used, the cup will hold 
water a long time.—F, EVERARD JORDAN, 


Wiring Flower-Pots to the 
Porch Railing 


‘as possible, so as 
to hold the fower- 
pot firmly. ‘The strongest wind will sist 
blow the pot to the ground, and stray éats 

r will not knock 


How to Fasten a Pulley on 
the End of a Shaft 


lustrated here a very practical 


pigking a gnall ona 
i eats Jha tue 

ley putin posi- 

tion, THE ahatt i 


then spread out 
by inser 


ing 
a smart blow with 
‘2 hammer. ‘The 
taperon the punch 
should not be too 
small, as this would 
‘make it difficult to 
ppll the punch out. 
—G. Bexpen. 
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An Eolian Harp that Is 
Simply Constructed 


“THESE are rather pleasant things in the 
summer, as when the wind blows, they 
murmur and hum and sing. 

Tf you wish to make an colian harp, first 
decide where you are going to have it, 
whether in the open window, 
fone of the panes, or in a fanil 
tilator opening; any opening thst the wind 
thas acceas to wi do. ANpen make 
frame to fit. Me & fay sit 
‘and bottom of hifd wool on to. 
alue a very thin Pheet 


‘This thin shect mipst be 
side of the window, so thi 
jects into the room. 

"Now get some screw-eyes and screw 
them halfway into the top and bottom of 


“THM BOARD WiTH TWO ORENINGS 


serewevts2 (Yat Siar 
foes 

‘The wind and an colian harp will entertain 

you with continuous performance 


the frame,'close to the buck. ‘The 
lusod isa matter of taste; the m 
there are, the louder the harp. 

‘To these screw-eyes stretch gut strings, 
similar to thove used for violins ard banjos. 
Fasten them tightly and put two bridges 
under them of sufficient height vo-that the 
strain comes on thi ‘then screw up 
the eyes until you have sufficient tension; 
the tighter the strings the higher the note; 
‘they may be of various tensions or tuned 
to one note.—E, A. MCCANN. 


smber 
ings 


This Vise Will Successfully 
Hold Small Tubing 
ot be peld in a heavy 
_ 


oa 


Friction between pipe and blocks may be 
Increased by tightening the thumbscrew 


very practical for this purpose. ‘The hot 
tom piece has two projections so that it 
can be screwed to the bench. The hole in 
the top piece through which the bolt 
passes is of an oblong shape #0 that the 
piece can swing on its pivot. A winged 
nut is used to clamp the top piece down. 

‘The tubing is inserted in the hole. If 
the mechanic wishes, he may make a vise 
‘with holes of different sizes. 


TRADE-MARKS 


COPYRIGHTS 


PATENTS carriers. 


SPECIAL OFFER parentasce NATURE 


Sefore disclosing an invention, the inventor should write 
fr our blank form “Evidence of Conception.” This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 


Our Three Books Mailed 
Free to Inventors 


Our Mlustrated Guide BOOK 


HOW TOOBTAIN A PATENT 


Sent FREE on Request 
Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patent 
‘Methods, Terms, and 100 Mechani 
ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventors. 


OUR TRADE MARK BOOK 


necessity of Trade-Mark 
information regarding 


iv 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Age all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 


‘The fed of invention ia so vast that itis impomtie for any one man wo become an 
‘diferent classes of invention. Only those practically skilled in the 
of readeri at ated 


THE VALUE OF YOUR PATENT, 
Usted Sates Patent Otice. “This work wil receive tae benett of OEdT and caper 


fence soquired by a long and succeasfal practice.” We spire neither time nor pains 
te‘sacre the broaden bomb pnts atthe inventions “That Every 
‘Sue entrusted to un Fecelves ouf test forts, and that out worl le dane conaiatently, 
skillfully and thoroughly is evidenced by the many unsolicited letters of commenda- 
‘Son that we receive coostanty from out cents. We will fariah ‘upon request ists 
Of cients Tom any State inthe Union for whom we have secured patent 


= = = = = = FREE COUrON= = = 


Patent Attorneys 


100i Woskeer Bldg. 1388 Broad Seat 10 Ene Bl. 
1) ) Chicape Ofices, 1114 Tae d- San Franciaen Offices, Hobart Bldg. 


ae Fp), , Main Offices, 7 ™*: Street, Washington, D.C. 
Gentlemen: Please send ~REE OF CHARGE your books 
as described above. 


PATENTS 


JF ¥OU HAVE, AN INVENTION 

{fo patent you can 
awrite fully and freely to Munn & Co. 
Tor advice in regard to the, best way 
of cbtuining protection. Please send 


If you are a reader of 


SCIENTIFIC 
AMER ICAN 


SOLICITORS OF PATENTS 


$53 Woolworth Building; New, York 
S24 F Strect, 


Buy wireless you don’t 
have to junk 


Y2U save money on replacements if 
‘you start with the De Forest In 
texpanel aystem. 
ich panel constitutes a complete 
apparatis 
Eich ‘panel sold separately—you 
‘can buy panels one at a ti 
wie tro panels make a “receiving 


The range of any station depends 
upga'the numberof panels used 
fol the panels 
mitsthe same fgial esa} co 
‘truction ‘characteriti of sectional 
tie tnterpanel ete may be 
Each panel onl 9 inches high. 
at the Interpol Idea 
‘Sea fr cataog 88 
De Forest Radio Tel. & Tel. Co. 


Pilobardanticatee 
RADIOPHONE 


For Telegraph and Telephone 
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Old Trunk as a Tool-Chest 
foe Wall 


Careful mechanics who like to keep 
hele tools in order will find the 
cabinet a great aid and protection 


steamer-trunk as shown in the illustration, 
land screwed the bottom to the wall through 
‘wo strips of wood. 


AUT ee OwRERS 


How to Make a Set of 
Dinner —e 


= 


i 
Birreeent Lens 
Home-made chimes ike seve cling the 


graph record and several other strings 
branch off from this, each one holding a 
length of thin brass tubing. Notches 
cut in the edge of the disk prevent the 
strings from slipping. Holes are drilled 
through the top of the tubing to attach the 
tri 


ing. 
‘The tubes should be of different lengths 
0 that different tones will be produced. A 
oat ee deving mer be ead to 
strike the tubing.—Josten B. 


18 Ces Io) Oumy Bg Wasting D.C. 
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A Waste-Basket from a 
Cardboard Box 


HW 2 serviceable waste-bag 
‘be made from an ord 

cearboard box in 4p or 30 painut 
trated ere. fasiodd/ave n: 
shown Al the se vil be Kverned of 
by the ffauirerfentf and PXterial ad ha 


fee ire se Fo 
Hers [mecha et ae 
bent tee 

ed 
so 
garter 
en 
ere ee 
oes 
pended ue 
eee a 
ay 
eae 
pieces 
ane remit 
ey Te 


Sandpapering Ren 
with Thi 
pond yie ; 
aed j 
ot wood froved oro u 
Ait"upon Pe ide of pepiding hs block 
rth handles. 
‘A hole was 
nass,  MOOPENEKECK  Gritied through 
—s the block. A 


E short length of 
broom-handle 
was then placed 

in the” hole 
‘Three nails were 
Use a block like then driven into 
this in sandpaper- the top of the 
ing block down 
through the han- 

‘le, ‘This held the handle tightly in place. 

‘With the aid of the handle considerable 
pressure can be brought to bear on the sur- 
face and the hands never slip off. 


a 
nanout foe 


To Increase the Diameter 
of a Pulley 


to climidate play 
‘and subsequent 
stretching. ‘The 
last turn should 
alo be nailed. 
‘This treatment 
wil inerease the 
diameter of the 
pulley ta double 
the diameter of 
the rope. 


Don’t stay a Low-paj 
man wating for a sok, 
Steady income to come through 
lucky breaks. Make your own luck, Take 
cut to top pay right now. Come to the world-famous 
ETesctor Schoal. In 6 to 8 weeks Henry Tabe will fit you to pick 
sour job in the Automotive Busineas—the one business that needa 
sore ben than ever and pays the biggest money. Remember, ita tha 


Rahe t=. School 


2 Minton Dollars Invested—Nearly 40,000 Graduates 


jelly and learn Right. You 
Merk dally doing real obs i _ 
‘motels of real Automates, tad vition Bp 


Innis or el. 
Seatetr wie yoa 
hanes As 


“The Best Hunch 
I Ever Had!” 


“I was feeling pretty blue, Pay-day 
had come around again and the raise 
T'd hoped for wasn't there. It began to 
look as though I was to spend the rest 
of my life checking orders at a small 
salary! 

“I picked up a magazine, It fell open 
at a familiar advertisement, and a cou- 
pon stared me in the face. Month after 
month T'd been seeing that coupon, but 
never until that moment had I thought 
of it aa meaning anything to me. But 
this time I read the advertisement twice 
—yes, every word. And thia time I tore 
‘out the coupon! 

“That was the turn in the road for 
‘me, The Schools at Seranton suggested 
‘4 course that would give me a real un- 
derstanding of our business and they 
worked with me every hour I had to 
spare. 

“In six months I was in charge of my 
division, In a year my salary had been 
doubled! And I've been advancing ever 
since. Today I was appointed manager 
cof our Western office at $5,000 a year. 
‘Tearing out that coupon three years ago 
‘was the best hunch T ever had.” 


‘You, too, can have the position you 
want in the work you like best. “No 
matter what your age, your occupation, 
your education, or your means—you can 
do it Yes, you cant 

All wo ask is the chance to prove it. 
Just mark and mail this coupon. It 
‘taken but a moment, but it's the most 
Amportant thing you ean do today. Do 
it right now! 
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Gesso-Work Is Not Difficult to Learn 


By E. A. McCann 


is the composition of which 
framemakers model the fancy scroll- 
work and such like on to their moldings. 
To make it, heat some ordinary glue in a 
double vessel. The regular glue-pot ix the 
best, but two cans, one inside the other will 
do, the outer filed with water and kept 
boiling, until the glue in the inner ean, 
‘mixed with a little water, is melted. 
the thin glue stir whitening fi 


until the mixture has\the ney | 
putty. 

‘With this compositigp all kindglof orn 
mental relief work ut oof picture 


frames, mirror-frames,fpanels, fqpey key- 
holes, ete. 

‘Suppose you are going to make a picture- 
frame after your own design. Get a 
wooden frame for a base: hard wood or 
three-ply are the best because they are not 
sso liable to warp. ‘or trace your 
pattern on the frame, ‘composition, 
‘and lay it on, keeping it warm all the time, 
Use a little at a time, 
and apply and model 
Tewith such tools as 
‘come to hand; a pen- 
knife, a putty- 
an artist's paint- 
brush, and wooden 
spatulas are all use- 
ful. A small lance- 
‘wood modeling - tool 
‘as ahown here is very 
handy and can be 
bought at an art shop. 
Keep your tools 
lightly oiled so. that 
they do not stick to 
the eso, 

fone pattern, such 
asa flower, is to be 


Two Gourds Furnish One 
Life-Preserver 


Usuatey, 


wwittf wat 
Altpough 


‘Two gourds tied with tape will support 
«a perton of average weight in the water 


hold a person of ordinary weight on the 
ssurface of the water, the wings, by reason 
of their porosity, quickly collapse, requir- 
ing frequent inflation. 

‘A pair of fair sized gourds will be found 
to answer the purpose of water-wings ad- 
mirably. They require no inflation and 
wil not become water soaked. The two 
gourds are simply connected by fastening 
the ends of a light rope or strong ribbon to 
each gourd. The would-be swimmer then 


108 


repeated often, you may make 


keeping it well oiled. Place a hit of your 
soft gesso in the right place and press it 


into shape with your mold, cuttin 
all waste. Considerable pressure 
required. For that 


of it. Mark li 


formal, flowers, 
figures, landscape or whatever your skill 
and fancy suggest 

Furniture, such as chests of drawers, 
cupboards, and cabinets, is sometimes {m= 
proved with panels and borders of this 
‘work, especially that which ia enameled. 

‘The enamel should be 
scraped off the place 
‘you are going to decor 
rate, 

If making a Floren- 
tine pattern, cut out 
the holes through the 
‘wood with a fretaaw 
before applying the 


For coloring use or 
inary oil-paints and 
told and silver paint 
oF leat, 

Darker colors in 
the hollows will 
make the modeling 
stand out in atronger 
reliet, 


Bacon the rope under hs or her armpit as 

‘The rope or ribbon may be left long 50 
that the gourds can be fastened to the 
swimmer like a life-preserver. This will 
tive the beginner added confidence. 


Emergency Spokeshave from 
a Razor-Blade 


N_ excellent emergency xpokeahave 

‘suitable for light work ean be con- 
structed from an old safety-razor blade. 
Tong by. 4 i 


ceattifig edge protrudes about 1/16 in, and 
‘screw into position as shown. 


rer 
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A Homemade Scraper 
for the Lawn 


[F212 into be leveled, this homemade 
scraper will be found very useful. Two 
large blocks of wood about 8 in. thick and 
5 ft long, are held together with two iron 
rods threaded at each end. Holes are 
drilled in. the heavy wooden pieces to 
accommodate the rods. The rods are in- 


tractor. —G. BENDER. 


You Can Enjoy Cool Breezes 
without Catching Cold 


)NE of the most delicious and certain 
‘ways to catch cold in warm weather is 
to ait in a cooling breeze when, one is ve 


By using this arrangement you may 
‘enjoy a cool Breeze without Being is & 


‘should be arranged in a position well above 
the head of the sitter, i 

the top of an upri 
should be so placed as to blow the air eur- 
rent directly on the ice but not on a line 
with any person. ‘The screen should be 
just back of the piece of ice at an angle of 
‘about 45 degrees so that the cool air cur- 
rent on striking it will be deflected toward 
tthe ceiling. This will cool the hot air that 
{is always to be found near the ceiling of the 
room. ‘The sereen should be so arranged 
Interally that the sitter gets the benefit of 
the cooled air from the lee without having 
itblown directly upon him.—W. T. Perey. 


ement the world 
associated with, and 
rgely dependent on, the high standard 
ion made possible by 


over is closely 


BROWN & SHARPE 
MACHINISTS’ TOOLS 


‘The fact that they have been the choice of skilled mechanics the workl over 
for three generations should carry an emphatic message to YO 
Send for catalog No, 28, listing over a thousand tools with 


Brown & SHARPE Mrc.Co,PROVIDENCE,RI. 


1/, HP Motors $13.50 


We offer 2000 quarter Horse Power ALTER- 
NATING CURRENT MOTORS of the very latest 
type, 110 volt, 1740 RPM, 60 Cycle single phase 
at $13.50 each FOB Chicago. 


May be attached to any light circuit in the home or 
power circuit in the factory. Remarkably simple in design 
and sturdy in construction. Fan-cooling 

ventilation system prevents overheating. 


These motors carry the Manufacturers’ ONE. YEAR 
GUARANTEE agsinst mechanical defects and are shipped 
to purchaser, ready for use in original container just as 
received from factory. Satishctory perlormence guaran 
teed, or money refunded 
AT THIS EXCEEDINGLY LOW PRICE 
CASH MUST ACCOMPANY ORDER. 


SPECIAL PRICE ON THREE OR MORE 
MOTORS OF $13.00 EACH. 


ae 


OUR SUPPLY AT THIS PRICE IS 
LIMITED TO THE ABOVE NUMBER 
GET YOURS BY SENDING IN ORDER NOW. Setianeed™ 


Northwestern Electric Company 
410-420 So. Hoyne Ave., Chicago, Ilinoi 


.—youll Find ihe some 
‘wddo mark on both 


STANLEY Carpenters Tools 
are favorites with all 
mechanics. Their absolute 
reliability lends confidence to 
careful hands. 

If you have not already col- 
lected a set of Stanley Carpen- 
ters’ Tools, start now. Buy the 
Stanley Hammer today. Buy 
each tool with the thought of 
permanently possessing it. 
Stanley wrought steel butts, 
hinges and other products are 
for sale by hardware dealers 
everywhere. 

Catalog 7H wil be sent on rues 
‘THE STANLEY WORKS 
Main Offer and Plane 
NEW BRITAIN, CONN. 
Branch Of 

ote 


Dew Yt 
UsrAnee 


Are Found Wherever 
Lathes Are Used 


Aa ow a 
caret cers fear toe 


EWN work Utter 
eo a 


wore 
Tana 


pe lank where the 
on™ 


Write day for eatalog and price tat. 
‘School rte or petal 
‘The Monarch Machine Too! Co. | 
116 Oak Street 
Stdney 
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To Build an Electric Calliope 


UILDING an clectric 

‘alliope is simple, and 
the materials, aside from the electrie motor, 
are quite inexpensive. The motor driving 
the device must be of the 110-volt style, 
‘some small fraction of a horsepower. 

It a perforated disk is-traveling at high 
speed and a jet of air is directed against the 
perforations, a shrill whistle ‘ill be pro- 
duced, providing the disk is traveling fast 
‘enough and the air is at high enough pres- 
sure. The frequency or the pitch of the 
note produced will depend entirely upon 
the speed of the disk and the number of the 
holes. ‘The disk shown here has eight rows 


‘Tunes played on this electrically driven 
siren can Be heard a tile away 


of holes arranged concentrically represent- 
tng the notes of an octave. aia 

ight separate ‘are arranged s0 
that the alr flowing through each will be 
directed aguinat one of the rows of holes. 
‘The rubber tubes leading to these nozales 
fare normally closed, but they may be 
‘opened by the set of keys ranging from C 
£0, azahown on the keyboard. When the 
motor is in rotation and compressed sir in 
forced into the distributing tank, the vari- 
‘ous notes may be sounded by pressing the 
corresponding key. In this way simple 
‘music can be played. 

‘The motor used must be mounted upon a 
wooden block so that its axle may carry a 
isk large enough to accommodate the 
‘eight concentric circles of holes. 

"The brass disk is soldered to the motor. 
shaft. 
run fairly true. 
solder a little collar on the shaft of the 
‘motor. The 1/32-in. brass disk should be 
cut from a perfectiy flat piece of brass. 

‘When the piece is cut out, it will be neces 
sary to scratch eight concentric circles upon 
it with a pair of dividers. One-eighth- 
inch holes should be drilled around these 
citcles. ‘They should be about ' in. apart. 

‘After the disk is drilled, it should be 
fastened to the surface of i flat piece of 
‘wood with a few tacks. It should then be 
Brought in contact with a lap grinder to 
take off the burrs. Euch side of the disk 
is treated in this way. 

‘The eight little brass nozzles required 
should be made from lin. brass tubing 
land one end should be made slightly smaller 
than the other. A block of wood is now cut 
land eight holes are drilled in this to receive 
the eight brass nozzles, ‘The holes drilled 
should be slightly smaller than the tubes so 


Tt is necessary that this should 
Tt may be necessary to 


By L. A. Laurier 


that the tubes will ft 
smugly. The block carrying 
‘the tubes is placed on one side of the disk 
asahown, It is held there hy twa serews 
that pass up from beneat) 

The details of the keyboard will be 
ascertained by a careful study of the 
‘drawing. 

‘The details of the key seats and of the 
keys are also clearly shown. ‘The key rods 
cean be made of small brass rod. ‘They are 
bent at one end and threaded at the oppo- 
site end to receive the key plate. After the 
‘key rod has been put in place, an expansion 
spring is slipped ‘over the rod, before the 
key top is screwed in place. The keyboard 
is assembled and put in place aeross the 
base of the instrument. Eight rubber tubes 
similar to those used by chemists are 
slipped over the eight nozzles and under 
the keyboard. They run from the keyboard 
toa distributing tank 

‘The distributing tank is really a piece of 
heavy brass tubing about 144 in, in diam 
eter with the ends soldered in place, This 
Is provided with eight little nozzles to 
which the rubber tubes are attached, ‘The 
rubber tubes should St anugly over the 
‘nozale so that no serious leakage will occur. 
‘The distributing tank fs held to the base of 
the instrument by two little angle pieces. 
‘The back of the tank has a larger nezzle 
that is made to accommodate a large hose 
‘that runs to the source of compressed air. 
ply of air the writer used a xmali 
oiler.  Preeure was produced 
in this by an old single-cylinder gas engine 
reconstructed to act as a compressor. This 
‘was driven by gasoline motor, although an 
‘electric motor could have been used. 


Cord-Holder and -Cutter for 
the Home 


HOSE who are frequently called uy 
tottie up parcels will find the cord-h 
and cutter’ described here a valusble 
‘addition to domestic time and» labor 
A Y4-in. board, 6 in, by 10 in., forms the 
foundation. A eylindrical tin ean of 6 in, 
diameter and 6 in. high is nailed to the 
hoard with small nails driven through the 
bottom of the can. It serves as the holder 
for the ball of cord. The cover on the ean 
protects the ball from dust and dirt, The 
cord passes from the ball, through a small 
hhole punched in the side of the can, to the 


ne 


cutter, This consists of a small block of 
‘wood 2 in. by 3 in. in size and 34 in. thick. 
A Vshaped cut, 74 in. deep, is made in the 
block as shown in the illustration and a 
ssafety-razor blade is fastened against the 
‘ide of the block by serews and washers 20 
‘that the edge extends 14 in. or more above 
the bottom of the V. The cord is eut by the 
sharp ecge of the razor.—P. P. AVERY. 


ASBESTOS 


We are miners and shippersof Crude 
Asbestos in any quantity. We produce 
all grades at our world famous BELL 
ASBESTOS MINES, in Canada. We 
‘also card fibres, spin yarns. weave 
cloths, and make all sorts of Asbestos 
products, 

euFeranvthing you wantin Asbestos 


Keasbey & Mattison Company 
ep $4, AMBLER, PENA, U5. 


‘Owners al the World's Largest Asbestos Minae 


Completely wired in- 
cluding glassware. 
‘Sand for Catalogue No. 20 
ERIE FIXTURE SUPPLY CO. 
Desk A, Exie, Pa. 


A Coil-Winding Mandrel ©} ———————————_, 


with Removable Core 


WEEN sails ae to be wound for dyna- 
‘mos oF other yparatus, the 
little i f 


srr 
over IES 


[ind the split mandrel removed 


center of the cylinder is bored out so that 
it will just ft over the bolt. Two end 
pieces are then cut. Before assembling the 
device the spool is split in half at an angle 
with a saw. When the coil is wound, this 
will make it pomible to take the spool out 
‘without any trouble, The bolt is mounted 
in the chuck of the lathe while the coil is 
being wound.—W. C, Rover, 


For Holding the Washboard 
in Place 


the far ede of 
the bottom, 
which usually 
‘makes the board 


Keep the wash- by cutting two 
board rem sipping Het wood stripe 


1 in, thick, long enough to fit snugly into 
the ‘bottom of the tub when the legs 
‘of the board have been placed between 


re 
Cleats on both sides hold the board at 
the proper angle. 


Two Scrub-Brushes Will 
Make a Foot-Wiper 


Here is an instrument 
for counting anything 
from number of people 
attending a ball game 
to number of packages 
in an inventory —the 


TALLY 
—— 


In the public place it counts 
persons; in the factory or 
store it counts slock ; “in the 
open” it may count anything 
from cattle on a ranch to 


poles on a telephone line! 


Registers one for each pres- 
sure of the thumb-lever, 
counting up to 10,000, then 
repeating. Can be set back 
to zero from any figure by 
turning knob on right of in- 
strument once around. The 
finger ring is so located as to 
permit using counter in either 
hand. The comers of the 
case are rounded $0 as not to 
irritate the hand of the user, 
or wear the pocket if carried. 
The size, exclusive of finger 
ring, is 2 inches greatest di- 
ameter. Price, $5.00. 


‘The Veeder counter catalog. 
shows Production Counters 
and Speed Counters, along. 
with the Hand Tally. Aske 
for copy when writing. 


The Veeder Mfg.Co., 
44 Sargeant St., Hartford, Conn. 
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‘On Collecting and Mounting Butterflies 


Patience and care insure success 
By E. Bade 

NEXT to a net, trations, care being 

the mest e taken not to pune 
sential requisite of ture them with 
2 butterily-colleetor holes nor ‘to 
collecting glasses them an unnatural 
into which the spec. position. 


imens are thrust 
‘These are bottles 
having wide mouths 
and usually eontain- 
ing cyanide of po- 
ascium, which kills 
the butterflies 


‘Onextended trips 
itisaften impossible 
to mount butterili 

after they have been 
killed, therefore 
small” rectangular 
pleces of newspaper 


quickly ~~. pain- are used to make 

ily. ‘But young paper bags as con- 

Screen Door collectorssheuld not By mounieg batteries uncer glam teiners. for thea, 

- te entrusted with ad frame A handsome servingtay A numberof auch 

Music this ‘violent poison. cam be made Sager bass cen 
Chloroform, "ether, Piscedinatinboxtor 

SLAM! BANG! Every time | tobacco juice, or benzine are some of the safe transjortation. To prevent the destruc 


tion of these insects by moths, a layer 
of camphoryshould be placed "between 
reserved in this manner 
willfMeep indefinitely. But before 


ost erga door alam eaves 

int om our nervous sys 

Blam "Bengt “All summer 
yo 

@ thcoueh thi exper- 


7 Put a Sargent readigff these dried specimens, they must 
Noiseless Screen Door Closer on ‘maf pliable and soft. To accomplish 
your doors and enjoy the quiet this tN€ specimens are placed in a dish con 


ind calm of the drowsy summer taining moist sand. After a few hours, if 
ening. completed. Between the two sloping the dish has been fitted with tightly 
Use them on other doors, too. | stripm of wood, a small rill or opening is fitting cover, the butterflies will be suff- 
There is the coat closet in the | eft that is just. large enough to receive ciently saft so that they ean be placed on 
front hall, the downstairs Ia the body of the insect- the spreading-board. 
pathy Ging wer door, the ‘A very thin japanned black pin is thrust Butterfties are coleeted for various pur~ 
ry door, the kitchen 
ry ‘eeement oA Ey two thirds. through poses. Tt fs as 
vuipped with Sergent | the body so that the ™ Aecorative medium, 
Nolsclens Door Closers | joints of the legs are though, that. the 
shut quickly, kently and quietiy, | nether sere nor beautiful creature 
without rebound. Ifnot at your | ierced. The insect really excels, The 
hardwar  write'us for de: | Le now pinned to first lustration in 


riptive f 


and the name of the spreading-board ‘this article shows its: 


iF neareat dealer. so that the base of Porites na dee= 
SARGENT & COMPANY the wings are even tration for a serv~ 
Hardware Manufacturers ‘with bothides ofthe ing tray, and there 
50 Water St. New Haven, Conn. | board. Then, with are article of per- 

paper and ping the ‘onal adornment 
tings are spread as such as pendants and 
indicated by the wee brooches, for which 

companying Mis it canbe weed. 


An Eoaomes Homemade Tool-Holder 


sof it into steel stock 34 in, by 1 in. in 


Edwards Roo” Meal Shingles | 


isearded piece can then be 
tused in other tool-holders of 
standard make until so short 
that it ean no longer be 
‘used.—W. F, ScHarwoust, 


sch with hae the ear 
fening. steel will ft into 

FRASES) | croove snozly. I use 5/16-in. 
EMD | Scare celt-hardening stel and 
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Catch and Collect the Dew 
in a Pond 


“THE principle on whic 


In a dry, hot summer dew-ponds will 
‘add’ to your water supply 


stones. See that the clay comes well over 
edge, to prevent any water reaching 
the straw underneath, 

‘During the day the ground round about 
will store up heat, and consequently water 
will not condense on it, but the ground 
under your pond is insulated from the 
‘sun's rays and remains cool; this is aided 


, consequently, there will be a 
ture from the 
warm air, much greater than the evapors- 
tion during the day; this will gradually 6ll 
the pond, evan in the hottest weather 
‘The pond should be protected 
, as their feet would noon ru 
lay bottom. 
‘This plan has been used with success in 
high-lying waterlea districts and where 
water supply is far from the house or 
the troughs.—E, A. MoCANN. 


the 


Children Will Appreciate 
This Parlor Trick 


Fret 
is since 
dh 

the aah 


nl 
nd I 


bas wt 


When you show this trick to your 
children, donot fail to explain’ the 
principle of i'to them 


placed over the lighted candle, the eandle 
will go out and part of the water in the 
bottom of the pan will rush up into the 
‘elas, This is caused by the candle using 
‘up the oxygen inside of the glass, which 
‘reates a partial vacuum.—J. B. MORAN. 


WANTED—A Representative in every fac- 
| tory in the Usited States, Popular Sclence 
Monthly, 225 West 39th Set Hew Yor, 


bay ong 
Sarees 


“Round out your Seats Tool outtake 
cs ire der ws ne 
‘No. 22 Wis ghook: 


should have around. Weise 


NEW MOTORS 


ALL SIZES UP To SH.P. 
We Specie In Small Motrs€ Generators 


OneMan: Saws 40 Suh aDay 


Ata Cont of 136 a Bord! 


We ress 


Mie ten 


‘ae itanee 


Speedier 
Pipe “Threading 


HERE'S the pretuction you 
can count "on fron thie 


ive fools no chance to get lost, 
Iislaid oF borrowed. 
Request FREE Catalog 


Union Too! Chest Co., 
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Barrel Silo Preserves Feed for Poultry 


UPPLYING green feed for laying fowis 

in winter has always been more or less 
of a problem with poultry-raisers. The 
practice of gathering greens during the open 
season and drying 
them for winter use 
has been successful, 


‘To those, however, 
who seek’ a green 
ration approximating 
natural state, 3 
poultry silo is sug- 
ested for trial. It 
can be constructed of 
the same material 
that is used in mak- 


of heavy boards, at a height of about 
12 in, from the ground. ‘The boards com- 
posing the floor of the stand on which the 
Container rests should be several inches 

art so that air can cireulate freely. Also 
st hole should be bored in the bottom of the 


Thread-Cutting Can Be 
Done without a 


OMETIMES it happens that one wants 
to cut a thread in a pipe, but bay not a 


Following the directions here gives 
you may thread a pipe without die 


put it in the vise ao that the round of the 
pipe lying in it will just project above the 
top of the jaws. If it isa long pipe, it is 
necessary that the far end should also be 


a piece of pipe with a 
thread similar to the one you want to cut; 
place a half-round file in the thread at 
exactly the same angle and drive a nail at 
each side of the pipe, just touching the 
flat side of the file. 

‘Replace this pipe with the one to be 


no 


| 
Sa 


barrel to drain off excess liquid. ‘The top 
oor head of the barrel should be of such size 
ato fit in the barrel and be easily remaved, 
and a weight should be placed upon it to 
pack down the con- 
tents, Six inches 
above the base of 
the barrel an opening 
may be made for ac- 
ces to the silage, 
‘The lid or flap of this 
opening should fit 
snugly and be secured 
in place by wooden 
or iron button. 

The green feed to 
be stored may consist 
of beet tops, lettuce 
and cabbage leaves, 
celery tops, kale, 
jer, and succulent grass from 
rondside—any greenstulf that 
"kens. For convenience in feed 
sdvisable to chop this 


‘The croas section pictured gives an i 
the contents cf the barrel or hogshead, show= 
ingthelayers of diferent greens. In this con- 
nection it may be mentioned that between 
‘these layers, litter from the barn floor 
usually containing grain—may be used. It 
hhas a tendency to absorb superfluous juices, 


threaded and cut your thread with the 
file, keeping the flat side lightly against the 
nails and the pipe tuning with a back- 

nd fi ‘movement 0 a8 to cut 


ZF The pails, of course, should be long 
project well above the pipe 
he le will rest against "the 
the nail and not 


Improvise a Razor-Strop 
from a Newspaper 


FOLD, a newspaper several times into « 
Jong thin pad, and you will have a good 
‘emergency raxor-strop that cost not 

‘When the paper is folded to the size of a 
leather strop, attach a strong paper-clip 
to one end so that it may be hung from 
‘a nail or book. tis used in precisely the 
‘same manner as you would use a strop 
‘made of leather. 


_sraoNG PAPER CP 


‘Astrop made from a folded newspaper 
‘Will preduce a ieeen and smooth edge 
fon your razor 


(Minion 
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Matchbox-Holder from a 


Block of Wood 
A SERVICEABLE matchbox bold: can 
lockgot Aogd 3 in 
Jong and 154 at fac of. ftw: 
cuts are mac ino fic the) 
right. recfanzulgh pieg 
‘of wood is oft out ff the onfrinal floc 


CHARACTER 


A business cannot survive the vicissitudes 


swost of nearly half a century, increasing steadily 
‘00k in breadth and strength, except upon the solid 
‘Two cuts of the saw will change the foundation of character, 
Wick to “a convenient. atcbox 
eC ee The character that is built into Williams’ 
tes talveycmateh type of box eum be used Superior Drop-Forgings has sturdily helped to 
with this holder, F = 
‘The small inside tray that contains the sustain the reputation of many a famous 
See re et ee panera manufacturer, of automobiles, of engines, of 


wre oe becacahi Chk be earessaa: machinery, whose aim has been to produce 
nothing short of the best in his particular field. 
Several Methods of 


Stopping a Crack Inquiries invited for forgings of character. 
Toisas at the end othe 
Si pe DROP-FORGINGS 
the ote. ofien cheaper than castings 
‘ 4 “always far superior 


J. H. Williams & Co. 
“The Drop-Forging People” 
1 charts Stet 1 eee 1007 SE NGO erect 
St. Catharines, Ontario 


Several efficient methods of 
cracks in different materials are 
fMhustrated 


thin glass, a cross scratch just beyond the 
crack will be sufficient to prevent its 
running. 

For a crack in a piece of wood, bore a 
hhole just beyond the erack and fil with a 
plug (nt too tight) well glued and cut 


SOUTH BEND LATHES 


For the Machine and Repair Shop 
$2509 |) 15 Lathe 
i 


Box-nails are very valuable for keeping 
cracks drawn together or for stopping their 
extending. They are small, corrugated 
pieces of steel, sharp at one edge, and are 
riven across the grain. 


SOUTH BEND LATHE WORKS 
1633 MADISON STREET, SOUTH BEND, IND. 


The Power of Radium 
at Your Disposal 


j fay ENTY-THREE years ag 
unknown Today, thanks to con- 
stant laboratory work, the power of this 
most unusual of elements is at. your dis- 
posal, Through the medium of Undark, 
radium serves you safely and surely. 


Does Undark really contain radium? 
Mostassuredly. It is radium combined 
in exactly the proper manner with zinc 
sulphide, which gives Undark its ability 
to shine continuously in the dark 


Manufacturers have been quick to 
recognize the value of Undark. ‘They 
apply it to the dials of watches and 
clocks, to electric push buttons, to the 
buckles of bed-room slippers, to house 
numbers, flashlights, compasses, gaso- 
line“ gauges, autometers, and | many 
other articles which you frequently wish 
to see in the dark. 


The next time you fumble for a lighting 
switch, bark your shins on furniture, wonder 
y what time it is because of the dark— 
remember Undark. It shines in the dark, 
Dealers can supply you with Undarked ar- 
ticles. 


For interesting lille folder telling of the production of 
radium and the nses of Undork address 


RADIUM LUMINOUS MATERIAL 
CORPORATION 

58 Pine Street 

Factories: Orange, NI 


New York City 
Mines: Colorado snd Ut: 


To Manufacturers 


‘The number of manu- 
factured articles towhich 
Undarkwilladdincreased 
fulness. is manifold. 
‘rom a sales standpoint, 
it has many obvious ad- 
vantages, We gladly 
answer inquiries "from 
‘manufacturers and, when 
it seems adviable, will 
carry on experimental 
wwork for them Undark 
may be applied either 
at your plant, or at our 

‘The application of U: 
dark is simple. It 
furnished as a 


“The paste thus 
formed is painted on with 
2 brush. It adheres 
firmly to any surface. 


ue 


Popular Science Monthly 


A Tool that Will Remove 
Clinched Nails 


CLINCHED nails are very hard to re 
‘move with an ordinary claw-hammer, 
With little trouble an old cold chisel may 
bbe used for this purpose. A groove is 
ground in the wn. Thy phisel 


Tite 
point 
time. 


the nail 
the same 
The nail 


point ‘will remain 
In the groove and 
If the chisel is hit 
several blows, the 
nail will become 
ight. 


Josern 


For straightening 


inched nails 


Would You Like a Pointl 
Letter-Opener? 
cL cas seit erccemm tian 


.0wn in the illustration, made from stiff 
‘or copper, and fastened to a handle. 


a 


‘You cannot hurt yourself with this 
letter opener: it hat no tharp point of 
dee 


‘The shapes of the blades 
but the blades always overl 

In use, the lower blade is inserted be- 
tween the letter and the flap and the 


envelope cyt open in the ordinary: way. 
Th <a 4 
oi 20 Ceury 

io vieealy ime 
Construct a Towel-Ra¢k for 


the Kitchen 


MADE ots lece of stout wire and three 
or four }i-in. dowelsticks, this 
t 
the 


towel-fack_ig, inexpensive 2, One 
a ip is bept ip a fawn in 
ingg JA sofaiyf hole, itle larger 

than) is bdegfthroagh each dowel 
stick About Ab in. froft the od. The wire 
is then pat{fhrough Pe hoffe in the sticks 
and another loop matie in fhe other end of 


ul fe. The 
loops “should be 
madesmall enough 
sothat ascrew will 
fit through them. 

‘The holder is 
fastened to the 
wall or panel by 


env wet 


peu nour moe 
‘en vow 


screws put through 
sana | the loops. The 
sticks ean be sand 
JY papered and 

wo” painted to match 
Acholder for the the woodwork. — 
fitchen or beth. ARTHUR GOLDEN- 


The Auto Center Is the 


Logical Place ¢10 R: 


Money Back New 188 Page 


Guarantee 


MICHIGAN. STATE, AUTO, SCHOOL 


566 AUTO BLOG. 3 ARO AVE. DETROIT MICHIGAN. U.S.A. 


